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          A polyclinic is a type of healthcare facilities that provide outpatients with both 
general and specialist examinations and treatments. Research has shown that there exists 
a strong link between the quality and the performance of the designed built-environment 
of healthcare facilities, and the patient‘s healing process. Saudi Arabia is endeavoring to 
increase the number of polyclinics throughout all regions to meet the demands of the 
increasing population. However, most of the previous Post Occupancy Evaluation studies 
that have been carried out fall short in the procedures and techniques employed. Hence, a 
holistic Post Occupancy Evaluation framework for performance evaluation of polyclinics 
is proposed for the purpose of providing a process framework that can be used to evaluate 
the quality of the designed built-environment of these facilities and obtaining lessons 
learned for the feed-forward process in the future projects. This involved two steps. The 
first is the development of a holistic framework and toolkit based on an extensive review 
of relevant literature and interviews with professional experts to identify as many key 
performance indicators as possible. The second part was an application of the developed 
framework on three selected case study buildings in the Eastern Province of Saudi Arabia 
through multi evaluation techniques for the validation including: questionnaire survey; 
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تطو ر دطير شيي  يتق  م يي بع  دالشغي  يقام ديع ي دت ديخيرج ة بييينشيت دياد ة في ديييلكة  :عنوان الرسالة
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رلي ة دياد ة ديتي توفر يليرضى ك  يا ديفدوايت وديع حجيت يردفق دي دد  دنودعهي  ديياتوافيت          
دييايية ييردفق ديرلي ة دياد ة  أظهرت دألبديث أا هنيك الة قو ة ب ا جو ة ديب ئة. ويق  ديعيية ودييتخااة
يتلب ة تاعى ديييلكة ديعرب ة دياعو  ة إيى ز ي ة ل   ديع ي دت في جي ع ديينيطق . و ليل ة شفيء ديير ضفي  ود دءهي
ويع ذيك ، فإا يعظم  ردايت يني وي حرتقيء بياتوى ديرلي ة دياد ة دييق ية يا دي وية. يتزد   دياكدددت يجيت 
دإلجردءدت وديتقن يت  في قاوركيا بهي  ديينشآتللى هذد دينوع يا  تطب قهي في ديايبقديتي تم يي بع  دالشغي  تق  م 
ديياتوافيت إطير شيي  يتق  م يي بع  دإلشغي  يتق  م أ دء  ق م هذد ديبدث وبييتييي ،  .وديشيو  بشك  ليم ديياتخ ية
بغرض توف ر إطير يلعيل ة  يكا داتخ ديه يتق  م جو ة ديب ئة دييبن ة  ودقايم ديع ي دت ديخيرج ة بييياتشف يت
. في دييشير ع ديياتقبل ة دي روس ديياتفي ة يعيل ة ديتغذ ة دألييي ة د ضي توف ر يرجع يا و دييايية يهذه دييردفق ،
تق  م و دياد ة يلينشآتيتق  م يي بع  دالنشيء  تطو ر إطير لي  شيي  يه ىخطوت ا. دألوي ه ديعيل ة تشي هذ
ذوو الة  دييقيب حت يع خبردء يدترف اكذيك و ،يل ردايت ديايبقة يردجعة شييلة  لا طر ق ودت دأل يا يجيولة
 خطوةدييهذد دينوع يا دييبيني.  كبر ل   ييكا يا يؤشردت دأل دء ديرئ ا ةيتد    أ وذيك ،بيييجي  يد  ديبدث 
في ديينطقة ديشرق ة  كديالت  رداة  يختيرة يللى ث حثة يبين ق م يا ديخطوة دالويىتطب ق يإلطير ديي يه ةديثين 
في ذيك: داتب يا  ييتع  ة بييتقن يت ديتق  م د تطب ق يا خ ح  . و تم لي  هذديا ديييلكة ديعرب ة دياعو  ة
ديغرض يا هذه  .يع ديياتخ ي ا ودييقيب حت ف ز يئ ة يب ئة دييبنىديديعودي  ديق يايت  ؛ ؛ تق  م تجو  ديياتخ ي ا





1 CHAPTER 1 
INTRODUCTION 
1.1 Background 
1.1.1 Healthcare Facilities 
The World Health Organization Establishment (WHO, 1946) seeks ―The highest 
attainable standard of health as a fundamental right of every human being‖. Considering 
health as a human right generates a duty to ensure the availability of acceptable and 
affordable healthcare of proper quality, provided at well-designed healthcare facilities.  
The first Muslim hospital was built in Baghdad by Harun Al-Rashid in the early 
8th century. The hospital had a similar concept to that of nowadays community health 
centers and polyclinics to examine and treat patients. By the 10th century, Baghdad had 5 
additional hospitals and 6 where in Damascus. By the 15th century, Córdoba alone had 
50 major hospitals (Glubb and Bagot, 1969).  In the western context, the development of 
community healthcare facilities in the United States started in 1914 in New York City, to 
serve a population of 35,000 citizens (Duffy, 1968).  
Healthcare Facilities can be defined as locations that provide medical care 
services for their occupants/patients. There are several classifications of healthcare 
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services.  Afshari and Peng (2014) classified healthcare services into three groups, 
namely: preventive health services, emergency healthcare services, and health center 
services. These three types of health care services can be provided at diverse forms of 
facilities, ranging from large hospitals, polyclinics to stand-alone clinics (Javid et al., 
2017). 
 
1.1.2 Polyclinic Facilities 
Polyclinic can be defined as a type of healthcare facilities that provide outpatients 
with both general and specialist examinations and treatments. They are usually 
independent of hospitals. They could also exist as separate wards of large hospitals, 
called ―Outpatient Clinics‖. Polyclinics are usually associated with a medical practice 
that is carried out by one or more medical practitioners depending on the scale of the 
polyclinic. Other types of polyclinics could be run by only specialists associated with 
specific type of treatment, for example, dentistry polyclinics, which provide only dental 
treatment (Ershova et al., 2007).  
Research has shown that there exists a strong link between the quality and the 
performance of the designed built-environment of healthcare facilities, and the patient‘s 
healing process. Thus, it becomes vital to consider the building design as a significant 
component affecting the performance of the provided healthcare services, and their 




1.1.3 Evaluation of Polyclinic Facilities 
The evaluation process according to the online dictionary of computing, 2014 is 
―the process of examining a system or system component to determine the extent to 
which specified properties are present‖. As mentioned earlier, the availability and quality 
of healthcare facilities in a specific area considered as a measure of that area's quality of 
life. Furthermore, in several countries, healthcare facilities are controlled by law; for 
example being licensed by special agencies is usually mandated before the facility may 
open its doors for the occupants/patients (Javid et al., 2017). 
Post Occupancy Evaluation (POE) can be described as a broad tool that assess the 
building performance elements as viewed by the occupants of that specific building and 
propose solution for a higher satisfaction (Natasha and Abdul-Hadi, 2008). Watson 
(2003) defines POE as an evaluation of to which degree the building subjected to the 
evaluation applies its occupant‘s requirements and offers solutions for improving the 
facility performance, design and how it can best serve the core functions. 
The first recorded building evaluation was in the 60‘s after the World War II 
under the name of Post Occupancy Evaluations. The main objective of a POE is to 
perform as a ‗feed-back‘ for the best management of the existing polyclinic and 
healthcare facilities and act as a ‗feed-forward‘ to better planning, design, and 
constructing any similar future projects (Amole, 2009). 
Currently there are many techniques and tools used in POE. There are over 150 POE 




 Guarantees results that are easy to be compared with the other previous results for 
benchmarking, 
 Respecting the participant‘s time and patience. 
 Gives valuable and reliable results in quality, content and quantity. 
 Describes a real know situations that can be applied to any other facility. 
 Produces similar results if conducted in a similar environment (non-subjective). 
 Discussing situations related to the occupants needs and supports the core activity 
within the facility. 
In 1988 the first POE framework model was developed by Preiser, and since then 
a variety of new models has been introduced. Some of these models which had an 
important role in the field of POE are as the following: 
 An integrated framework developed by Preiser and Schramm (1997) as a process 
of the continuous reviewing of the six major phases of the building delivery and 
life cycle (i.e. planning, programming, design, construction, occupancy and 
recycling of facilities) called The 'Building Performance Evaluation' (BPE). 
 The concern for Universal Design standards encouraged by the American 
Disabilities Act (ADA) resulted in the development of a framework to evaluate 
these facilities. 
 Building Use Studies (BUS) (1) and Post Occupancy Review of Buildings and 
their Engineering (PROBE) (2) developed both in the United Kingdom. 
 ‗Total Building Performance‘ (TBP) proposed by Hartkopf et al. (1986), where 
discussed objective and subjective measurements in all performance areas 
concurrently and are linked to achieve comprehensive results. 
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1.2 Research Problem  
The efforts of most developed Post Occupancy Evaluation (POE) baselines and 
methodologies have been focused on residential and commercial buildings that 
encompasses a single activity (Hassanain and Mudhei, 2006). 
In healthcare facilities, a diverse set of activities take place in light of the 
availability of different user groups and different functional settings.  In addition, 
emerging technologies and regulations are known to add to the complexity of the design 
configuration of healthcare facilities.  Thus, no wonder that less attention has been 
allocated to assess the performance of designed built-environment in these facilities, 
which is the outcomes of the design decisions made at the design phase. Further, research 
has shown that there exists a significant evidence that the design of the built-environment 
in healthcare facilities contribute to the occurrence of medical errors, increased rates of 
infection, staff injury, slow patient recovery, and high staff turnover (Griffin, 2015).  
The known attitude in the service-delivery sector is to develop and market 
products without consideration for customer‘s needs, although designers are not the end 
users of what they usually design (Preiser and Ostroff 2001). Additionally, the ―fine-
tuning‖ process that usually takes place, in healthcare facilities, after the completion and 
the use of the building for the purpose of adjusting to the building, is a reflection of the 
lack of user satisfaction about the conditions of the built-environment (Preiser, 1995), and 
eventually, lack of user‘s productivity (Turpin-Brooks and Vicars, 2006). Hence, 
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facilities managers are advised to carry out a POE to assess the performance of their 
buildings to achieve their best potential outcomes.  
Most previous studies lack in the definition of the criteria and the methods used to 
conduct POE (Preiser, 1995). The challenge is even greater when the assessment of the 
built-environment conditions in healthcare facilities is the focus of the research.  Thus, a 
holistic framework is required to generate comprehensive results about the performance 
of the built-environment in healthcare facilities. Such framework will entail using multi-
techniques, considering demographics and conducting physical observations and 
measurements to collect data on the performance of the facilities being assessed (Turpin-
Brooks and Vicars, 2006). 
Saudi Arabia is expecting a significant increase in the population during the next 
few years, which would raise concerns for the Ministry of Health about the adequacy and 
quality of the healthcare provided for that large population. Therefore, current initiatives 
are taking place to increase the number of polyclinics throughout all regions to meet the 
demands of the increasing population, and improve the quality of their service (Almalki, 
et al., 2011). 
Saudi Arabia has made an impressive work in regulating local requirements for 
healthcare facilities, but yet a lot of aspects still need more regulations to be applied in 
order to improve the quality.  A good effort has been made towards the medical 
regulations, but the engineering related regulations are still weak and need more 
clarification and restrictions. Also no attempts have been made to validate the 
sustainability aspects including the thermal comfort, acoustical comfort, indoor air 
7 
 
quality and visual comfort. There is therefore, a need to validate those aspects and 
parameters as basis and regulations in developing and approving new projects in the 
future or evaluating and judging the performance of the existing facilities. 
These facts have encouraged the need to study and develop a holistic framework 
for the Post-Occupancy Evaluation which will apply multiple methods of evaluation on 
different levels and for different functions and occupants. This tool will be used to 
evaluate the polyclinic facilities to improve the current delivered service in the existing 
facilities and act as a feed-forward to improve future polyclinic projects. 
 
1.3 Research Objectives 
The primary objective of this research study is to develop a tool that helps to learn 
from the existing building conditions for the continuous improvement of the existing 
polyclinic facilities and to improve the decision-making in design quality for future 
healthcare projects. 
Specifically this research aims to: 
i. To develop a holistic framework for post-occupancy evaluation of 
polyclinic facilities. 
ii. To demonstrate the application of the developed framework 
through three case studies at the Eastern Province of Saudi Arabia. 
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1.4 Significance of the Study 
POE studies have been conducted on several types of buildings. However, the 
significance to be achieved from evaluating a healthcare facilities is unparalleled. The 
following is a list of benefits to be achieved from this study: 
1. To add to the limited narrow number of studies that has been 
carried out on healthcare facilities (Li et al., 2018), especially in 
the Middle East. 
2. This study offers a holistic framework that adds to the body of 
knowledge to evaluate other existing healthcare facilities. 
3. The study applies the developed framework on three selected 
polyclinics as case studies at the Eastern province of Saudi Arabia. 
Lessons-learned will generate a feed-back for the improvement of 
the current polyclinic facilities, and guidelines for designers, 
contractors and facilities managers for the future design, 





1.5 Scope & Limitations 
1.5.1 Scope 
The scope of this research is as follows: 
1. This study involves conducting POE of polyclinic facilities at the Eastern 
Province of Saudi Arabia.  
2. The study will focus on governmental polyclinic facilities, and the spaces that 
usually are associated with them. 
3. The evaluation involves typical spaces to all polyclinic facilities, and thus, 
focuses on related performance criteria. The spaces that will be evaluated include 
the following: building exterior and parking area, entrances and check-in areas, 
waiting areas, examination rooms, administrative offices, doctor‘s break room, 
laboratories, corridors and common spaces, and toilets. 
4. Regarding the expert pilot testing of the developed survey, a cut point was 
determined at 2.00/4.00 to determine whether the indicator is to be included in the 
survey or not. This cut point was determined in order to involve as much 






The limitations of this research are as follows: 
1. The developed framework will be applied on three case studies, located in the 
Eastern Province of Saudi Arabia.  
2. The study will use several evaluation techniques that include and not limited to 
walkthroughs assessments, still photographs, technical measurements, interviews, 
questionnaire surveys and focused group discussions. 
3. The study will entail a number of spot measurements for the technical elements of 
building performance requirements including spaces temperature, humidity levels, 
illumination intense levels and background noise level. 
4. This research doesn‘t aim to offer a numerical total score describing the overall 
performance of the facility, as the measurement methods included only three 
methods which can be measured numerically: survey, measurements and 
walkthroughs. The other 2 methods, namely, interviews and open-ended sections 
are subjective measurements. 
5. Demographics were collected within the interviews and questionnaire surveys in 
the first part of each, these demographics included age, gender, position, 
occupancy period, number of spent hours in the building and the mot occupied 
spaces by participants. Yet the T-tests were only applied regarding the job 
position which also reflects the different occupied spaces and functions. 
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1.6 Research Methodology 
This research utilizes a typical POE model that consists of three phases, namely 
the planning phase, conducting phase, and implementation phase. A graphical 
presentation of the methodology steps is shown in Figure 1. 
 
1.6.1 Phase I: Planning 
i. Literature review including: 
a. Reviewing the existing literature on polyclinic and healthcare building 
performance evaluation; also remarking the new concepts, methods and 
related case studies that adapted to evaluate other buildings. 
b. Reviewing the existing literature on objective and subjective assessment 
techniques. 
c. Reviewing the existing related literature on POE techniques and frameworks. 
ii. Exploration and desk studies including: 
a. Getting the necessary approvals, consulting with stakeholders and building 
managers to seek the cooperation, and arranging meetings along with 
occupants, consultants, and facilities managers. 
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b. Acquiring all the required data about the case studies including building 
documents and floor plans. 
c. Preparing necessary instruments and measurement devices to be used. 
iii. POE framework development: 
a. Developing the POE Framework based on the earlier investigated literature 
review. 
b. Developing and validating all the POE survey tools to be utilized during the 
evaluation. 
 
1.6.2 Phase II: Conducting 
i. Conducting a walk-through assessment to make observation as well as taking still 
photographs and video records. 
ii. Collecting data through: 
a. Meeting with professionals to verify and adjust the developed questionnaire 
surveys and determine the weights for the different performance elements. 
b. Distributing the questionnaire surveys and obtaining the results from the 
selected polyclinics. 




d. Carrying out spot technical measurements for the temperature, humidity level, 
artificial and daylight illumination levels, background noise level, air 
movement and indoor air quality. 
e. Performing focused group discussions to enhance the quality of the qualitative 
data and obtain more details about the highlighted concerns. 
iii. Analyzing data through descriptive and inferential statistics. 
 
1.6.3 Phase III: Implementing 
i. Integrating and combining the multi-method techniques used in collecting 
data. 
ii. Concluding a set of recommendations and validating the recommendations 
through meetings with professionals. 







1.7 Structure of the Thesis 
           The research is organized in the following chapters: 
Chapter 1: Introduction: This chapter introduces the topic and its background, 
including a problem statement, objectives, study significance, scope and limitations, and 
the methodology employed. 
Chapter 2: Literature Review: This chapter provides a comprehensive review of the 
existing literature, including the origin, evolution, history, concepts and approaches 
carried out in POE and related theories. Review of the previous related studies is also 
presented. 
Chapter 3: POE Framework: This chapter presents the POE framework, along with the 
discussion on the developed questionnaire survey, research design and methodology. The 
chapter also remarks an overview on the case study and the followed procedures in the 
walkthroughs assessments, determining the sample size and questionnaire distribution, 
technical elements measurements, interviews, and focused group discussions. 
Chapter 4: Result Analysis and Discussions: This chapter presents the results of the 
conducted evaluation and the followed analysis methods. It also discusses and combines 
the multi-method results acquired earlier and highlights the lessons-learned from the 
study to serve as a baseline and feed-forward. 
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Chapter 5: Conclusions and Recommendations: This chapter provides the conclusions 
and recommendations of the research. It also presents the lessons-learned and suggests 
areas for future research. 
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2 CHAPTER 2 
LITERATURE REVIEW 
2.1 Post Occupancy Evaluation  
2.1.1 An Overview 
          Post Occupancy Evaluation first recorded terminology appeared when facility 
manager and building caretakers used it to represent the user‘s background and 
satisfaction as to ensure that the facility is ready to be used in functional manner after it 
has been constructed. (Riley et al., 2010). This terminology is not the only one for that 
function of Post Occupancy Evaluation, there are different terms has been used (Leaman 
& Borders, 2007) for example: ―Building Pathology‖ ―Building Diagnostic‖ and in 
Europe the terminology ―Building In-Use Studies‖ has been used. Building Pathology 
term is a combination of technical performance elements including architectural, 
mechanical, etc. and the building performance elements focusing on the user‘s point of 
view. ―Building Evaluation‖ is a more general terminology which could take place all the 
previous mentioned terms of POE (Preiser, 1995). However, ―Building Appraisal‖ can be 
defined as the process used to evaluate the validity of design selections made to ensure 
that the building is providing the needed performance for its users (Ilesanmi,2010). That 
could be achieved through a benchmarking process comparing both actual and desired 
performance levels, and the differences between both will represent the evaluation 
(Jiboye 2012; Preiser et al., 1988). 
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          POE can be defined as ―the process of evaluating buildings in a systematic and 
rigorous manner after they have been built and occupied for some time‖ (Preiser et 
al., 1988). The concept of POE is basically based on the fact that an organized study 
of the link connected the user and the environment where he works, lives or uses is an 
appropriate of investigating buildings (Preiser et al., 1995). Furthermore, Hassanain 
et al., 2010 and Li and Lim 2013 both mentioned that the user‘s performing level is 
strongly related to the building performance. Consequently, functionality, wellbeing 
and security are some prospects of building users when performance element of a 
facility is argued (Council, 2001). Therefore, Watson, 2003 gave the POE a more 
specific definition as ―a systematic evaluation of opinion about buildings in use, from 
the perspective of the people who use them‖.  
 
          Leeman and Bordass, 2007 has identified three points of view to the building 
evaluation as the following: 
 To which degree the occupant‘s requirements and needs are met. 
 To which degree the environmental aspects are applied (Energy & Water). 
 To which degree the facility is economically feasible (VFM & ROI). 
 
          The building evaluation process is a multi-disciplinary work which combines 
engineering, architectural, IT and facilities management. Furthermore, it integrates 
sociological, psychological, design & planning and economical fields as well. Thus, it 
is described as a ―Real World Research‖ as it integrates the research of real facilities 




          Facilities Managers uses Post Occupancy Evaluation as a tool to make 
diagnosis and problem identification in a built facility, to judge the newly systems 
used and to develop a guideline for future designs of similar facilities. (Preiser, 1995). 
Post Occupancy Evaluation has a main objective of developing a platform to identify 
the requirements of users and consequentially proposing an action plan to provide a 
suitable environment that applies those needs. Thus, any Facility Manager in order to 
keep on competitive, he should enumerate the performance elements and compare it 
with the standards and best design decisions available using the feedback provided 
from building occupant‘s requirements, potentials worries and thoughts. Besides user 
satisfaction, Post Occupancy Evaluation also seeks a number of objectives according 
to Nawawi and Khalil, 2008, namely, identifying building defects, support design and 
construction standards, support the performance of asset management as well as 
facilities management, decreasing lifecycle expenditures through determining bad 
practices that increases the operation costs, illustrate design aims and refining the 
overall building performance. 
          Post Occupancy Evaluation also proposes the opportunity for the learning 
process on how facilities performs when occupied and then alter any errors to allow a 
better performance (Way & Bordass, 2005). Post Occupancy Evaluation results are 
used to improve areas of concerns in the built facility using the continuous 
satisfaction measure of users to assess the sustainability of the facility (Preiser et al., 
2015). 
          Pose Occupancy Evaluation process have changed from a single dimension 
point of view to a comprehensive procedure of methodology (Preiser and Vischer, 
19 
 
2005). The holistic approach of evaluating the building performance is an essential 
requirement nowadays in order to illustrate a valuable benchmarking of the current 
building performance against the best practice designs. This will lead to identify what 
requires informing the construction industry, and what needs to be avoided in new 
designs and constructions. (Nooraei et al., 2013). The comprehensive approach is 
swayed by several elements for example politics, socialites, economical and 
organizational elements. Furthermore, the Post Occupancy Evaluation is mandated 
for the construction industry to grow, as it concludes hidden facts in the built 
environments based on the lessons learned. (Riley et al., 2010). Designers as well as 
construction professionals usually don‘t acquire any evaluation from users about their 
building‘s evaluation and performance on a regular manner. Therefore, the 
importance of acquiring organized feedback criteria from users to develop better 
performance cannot be neglected (Ilesanmi, 2010). 
 
2.1.2 History and Development 
          The Department of Housing and Urban Development (HUD) has a list of over 
700 Post Occupancy Evaluation from 1913, the ones which only had the same term of 
―Post Occupancy Evaluation‖ regardless of other terms used for the same function 
(Preiser and Nasar, 2008). The evolvement of the Post Occupancy Evaluation started 
in the late 1950s and early 1960s at the architectural programming concepts 
(Ilesanmi, 2010). Its ignition was a sequence of different needs of unsatisfied groups 
in healthcare industry including nursing facilities, mental hospitals, healthcare 
facilities and correctional institutions. It also was a consequence of the desire of 
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improving the built environment quality with a focus on the user‘s point of view. In 
other words, the user‘s satisfaction about both existing and new facilities was seen as 
affecting the performance of users. The same process was then applied to a number of 
governmental facilities including military housing facilities, hospitals, courthouses 
and prisons. (Preiser, 1995; Council, 2001; Hassanain, 2008; Riley et al., 2010 and 
Ilesanmi, 2010). 
 
          Preiser, 1995 has identified a list of common mistakes that affects the 
performance of the built facilities, including: 
 Health and Safety issues. 
 Security 
 Leaking Problems 
 Way-finding and Signage problems 
 Indoor Air Quality and Thermal Control 
 ADA standards violations of Handicapped 
 Shortage in Storing 
 Privacy issues 
 Blocked Ends of Hallways 
 Artistic Problems 
 Entrance issues and preventing the contaminated air from entering the 
building. 
 Inadequacy of special equipment spaces. 
 Maintenance issues of hard to reach building areas. 
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2.2 Levels of Efforts for POE  
           The efforts has been made in the field of POE since the 1970s has allowed the 
classification for the POE levels of effort to three main levels depending on the time 
consumed, personnel, allocated funds, the level of depth and thus, the total cost required 
to conduct the POE process (Preiser et al., 1988). These levels vary from a quickly 
reviewing of the building to more investigations efforts with depth to a diagnostic 
evaluation involving physical measurements and users feedback (Aude, 2006). As 
illustrated in table 1. The followed criteria of the POE process in all levels of efforts go 
through planning the study, conducting the assessment and eventually representing the 
findings and results (Preiser et al., 1988; Turpin-Brooks and Vicars, 2006). 
 
2.2.1 Level 1: Indicative POE 
          From its name, it is an indicator of the main misaligns or aligned behaviors in the 
facility performance (Preiser et al., 1988). This level usually based on interviews along 
with a walkthrough assessment, and sometimes it might include short questionnaire as 
well (AUDE, 2006). The indicative Post Occupancy Evaluation typically takes 2-3 hours 
up to 2 days, with the assumption of professional evaluators are carrying out the process 
and they are familiar with the facility type which is the concern of the study. The 
collection data methods within this level include archived and documented evaluations, 
walkthrough assessments along with photographs, interviews and questionnaires (Presiser 
et al., 1988). 
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2.2.2 Level 2: Investigative POE 
          The investigative level of POE is usually conducted based on issues that have been 
illustrated through an indicative POE and it needs more investigations. This often 
requires 160 up to 240 work hours in addition to personnel time in the supporting 
services (Preiser et al.,1988). It includes the use of multi-method research and 
investigations to conclude strong results. In details, the research techniques used usually 
includes questionnaires which followed by focused group discussions along with 
structured interviews, discussing about the elements of concern which appeared within 
the questionnaire responses for the purpose of teasing more qualitative information and 
feedback (AUDE, 2006). All evaluation and research techniques shall be developed on 
the light of the review of literature (Prieser et al., 1988), moreover, it could be supported 
with details and physical evidences of still photographs, video records, environment 
measurements, and it could even involve multiple buildings of similar type for more 
reliable and general results (Preiser, 1995). 
 
2.2.3 Level 3: Diagnostic POE 
          This is the most detailed level of Post Occupancy Evaluation, it is usually an in-
depth investigational research with a specific objective, limit and scope, it requires high 
efforts and consumes time of several months up to year or more. The diagnostic POE 
uses multi-method data collection and implies using high-level tools, and usually 
discusses and deals with concerns such as health and safety, security, orientation, way-
finding and ease of use, natural and artificial lighting levels, privacy, crowding, etc. 
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(Prieser, 1995). The main performance elements of building to be measured and 
evaluated by users usually includes: Thermal Comfort, acoustical comfort, visual 
comfort, indoor air quality, energy consumption, illumination levels and CO releases 
(AUDE, 2006). Eventually this level of effort in the POE field is a long term study which 
its results act as feedback for the facility and feed-forward for the facility type and future 
project (Preiser et al., 1988). 
          Prieser, 2001 and Langston et al., 2001 has identified the three levels of efforts in 
POE and has been summarized in the following Table 1: 
 
Table 1: POE Levels of Investigation 
Level of 
Effort 




carried out by 
professionals 




















Quick process, Don‘t 
interfere the 
operational process of 
the building, Results 















results with building 
type standards. 
- Recommend Action 
plan to building 
problems. 
7 Days up to 
several 
months. 
More deep research 
process that illustrate 
significant results. It 
could affect the daily 
operation of the 
building and usually 





















months to a 
year or more 
Has the greatest value 
to users in terms of 
results. 
Consumes long time. 
Feed forward good 
practices. 
 
2.3 POE Models and Frameworks 
2.3.1 General POE Models 
          Performance assessment researches are formed in a regular examination of 
thoughts, insight, and viewpoints regarding the occupied built environment from its 
occupants point of view (Preiser et al.,). Evaluation of building performance can be 
performed on 3 different areas: user‘s experience, environmental performance and 
economical validity. User‘s experience regarding the performance of the built 
environment is about how the building serves and provides their needs and to which 
degree they can perform their intended activities in comfort manner. Environmental 
performance represents both water and energy conservation and usage. Economical 
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validity is the measurement of to which degree the building supports its economical 
purpose, as the return on investment and the value for money (Ng et al., 2013). 
          A process model was presented by Preiser et al., 1988 for the Post-Occupancy 
Evaluation through an in-depth study for several researches. That framework – as shown 
in Figure 2 – included nine steps that categorized into three main stages which a 
systematic Post-Occupancy Evaluation follows. 
 
Figure 2: POE process model (Preiser et al., 1988) 
 
          The developed process framework by Prieser et al., 1988 shown earlier was found 
to be a quite simple and inadequate in many ways. That was discovered in the mid-90s by 
Prieser and Schramm and therefore, their following researches were developing 
frameworks models and processes for the built environment evaluation to investigate the 
issues of both delivery and life cycles of a building. A review of other researches of POE 
models is presented in Table 2. 
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2.3.2 Environmental/Sustainability POE Models 
          The growing concerns regarding the sustainability has provoked the United States 
Green Building Council (USGBC) to launch the first framework for assessing green 
buildings in the US and internationally called Leadership in Energy and Environmental 
Design (LEED). The assessment system in LEED contains 5 categories namely; 
Materials and Resources, Water efficient, Energy & Atmosphere, Indoor Environment 
Quality IEQ, and Sustainable Sites. The majority of Post-Occupancy Evaluation on green 
buildings was focusing on easily measurable elements including the energy usage and 
physical measurements of the environmental conditions, which represents an indirect 
evaluation of how the facility effects on its occupants (Abbaszadh et al., 2006). 
          More tools have been presented to support the sustainability issue including Green 
Building assessment tool (GBTool) and BREEAM, they both considered as a significant 
contributions to the built environment performance field. GBTool was developed as part 
of the International Green Building Challenge Project, focused on three building types 
namely; Schools, Small Office Buildings and multi-family residence. It has a score sytem 
ranges from -2 to 5, while the benchmarking is around the 0. BREEM in the other hand 
was developed in the United Kingdom is one of the most known frameworks to evaluate 
the environmental performance of built facilities. It offers three systematic models to 
evaluate the environmental performance to achieve sustainability targets, and also 
propose certified rating system either for existing or new facilities. 
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2.3.3 POE Models for Healthcare Facilities 
          Specifically relating to healthcare facilities The Center for Health Design has 
developed a standardized Clinic Design Post-Occupancy Evaluation (POE) toolkit with 
the support from California Healthcare Foundation and the Kresge Foundation. The 
project contributed in supporting the ongoing life of evidence-based polyclinic design 
and construction through providing tools that ease the evaluation of built polyclinics 
regarding their efficiency in achieving both performance and design goals. 
          The framework was developed based on literature review of research and expert 
feedback to clarify the relationships among the main elements in clinic design evaluation 
as shown in Figure 3. The Post-Occupancy Evaluation process should focus on how the 
environmental conditions help to achieve the organizational goals of the facility. During 
the design phase, organizational goals should be translated into a set of design intents and 
features. Then the design decisions will lead to a set of environmental conditions 
including illumination level, window views and so on. The environmental conditions 
affect healthcare results after occupancy. The Post-Occupancy Evaluation results will be 
used to judge whether the design features are accepted by users and to avoid the 




Figure 3: Conceptual Framework of clinic design POE (The Center for Health Design) 
 
          Tiziana, 2013 has developed a process which he followed during his Post-
Occupancy Evaluation researches in healthcare facilities. The process model was similar 
to the one Prieser developed; it consists of 4 main phases namely; Planning, Pre-
evaluation, Development & operation system and Evaluation. Including 18 tasks in total 
distributed among these phases as shown in Figure 4. The main goal of the research was 
to help improve the quality of services in terms of efficiency and effectiveness and 




Figure 4: POE process model (Tiziana, 2013) 
 
          Another study was conducted by Fronczek, 2013 regarding the evaluation methods 
for healthcare facilities with a main objective of illustrating the different areas and 
methods of evaluating healthcare facilities at different life cycle phases. The author has 
developed a Relation Model between the actions and its impact on the existing buildings, 
new buildings and the generic outcomes of the evaluation process as shown in Figure 5. 
The horizontal axis represents the innovation thinking, showing the amount of action and 
innovations in the building; while the vertical axis represents 3 cases: Existing building 
(to test the existing environment, or applied improvements, or overhaul innovations 
within the facility), New building (assuring to meet the requirements, to learn from the 
existing mistakes and feed-forward for the new building knowledge), Develop generic 
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knowledge (documenting best-practices of the building type or geographical location, 
inspiration to innovations). 
 
 
Figure 5: Model of the different reasons of evaluation (Fronczek, 2013) 
 
 
         Fronczek also has developed an Evaluation Focus Flower as shown in Figure 6, the 
flower presents an easy overview of evaluation methods and their areas of concern 
regarding the healthcare facilities through in-depth literature review, the flower model 
helps to easy finding the best fit evaluation method to the focus area of the study. The 
different focus areas presented in flower petals with overlaps, and the model background 
was according to three main focus areas know in the ancient architecture namely; firmitis 




Figure 6: Evaluation Focus Flower model with samples of evaluation methods that might be used with the 
targeted focus areas (Fronczek, 2013) 
 
          Furthermore, a tabulated form of the different methods was organized showing the 
tools used and focus of every method as shown in Table 2. 
Table 2: Methods of building evaluation and their focus  (Fronczek, 2013) 
Method Tools used Focus 
Generic Methods 
Benchmarking [Leaman, 
2003 and McDougall et al. 
2002] 
Comparing standards 
requirements to the 
evaluation conducted 
General use, mostly for 
energy and space utilization 
BRE Design Quality Method 
(DQM) [Larsen, 2011] 
Studying architectural and 
interior features, LCC, 
occupant satisfaction through 
surveys 
Architecture, interior, 
comfort level, occupant 
satisfaction, life cycle cost 
Document Analysis [Blakstad 
et al., 2008; Haron and Hamid, 
2011] 
Studying documents and 
drawings 




Interviews [Blakstad et al., 
2008; Haron and Hamid, 2011] 
Either separately or grouped 
General including; space use, 
users experience, satisfaction 
level, efficiency, existing 
practices, environment 
Learning from experience 
[Bordass and Leaman, 2005; 
Riley et al., 2009] 
Focused group discussion or 
interviews 
Team learns from its 
practices 
Observation, Documentation, 
Photographs [Blakstad et al., 
2008; Haron and Hamid, 2011] 
Observing the environment, 
documentation, photographs, 
practices, examine, add 
General method: beauty, 
usability, technology 
Overall Liking Score [Larsen, 
2011; Riley et al., 2009] 
7 point scale Questionnaire 
User survey, Diagnotic 
criteria 
Participatory Method 
[Blakstad et al., 2008; Haron 
and Hamid, 2011] 
Participatory workshops, 
narratives, photos, future 
expectations, modeling 
General method, input from 
stakeholders, cooperative 
learning 
POE broad understanding , 
PDE (pre-design evaluation) 
[Bordass and Leaman, 2005; 
Haron and Hamid ,2011; 
McDougall et al., 2002; Riley et 
al., 2009]  
Surveys, physical 
measurements, in-use 
assessments, focused group 
discussions, interviews, 
workshops 
General method: function 
requirements, building effect, 
occupant satisfaction, 
productivity levels, value of 
facilities management, 
sustainability, operation 
management, inputs for 
decisions 
Survey/Questionnaire 
[Blakstad et al.,2008; Bordass 








[Blakstad et al., 2008; Haron 
and Hamid, 2011], A walk 
around the block [Cold, ,2012; 
Lynch, K. 1959]. Observing 
physical traces- Behavior vs. 
Design 
Walkthrough: pre-arranged 
route with building users or 
visitors. 
Excursion: Free route 
General method: 
functionality, beauty, tech. 
use, behavior and 
appearance. 
Beauty 
Mental Map [Cold, 2012; 
Lynch, K. 1959]. 
Drawing main spaces on a 
map, comparing and 
discussing. 
Existing physical spaces 
within the city, and the 
relations towards them 
Place understanding [Cold, 
2012; Norberg-Schulz, 1978; 
Norberg-Schulz, 1986] 
Understanding the intensions, 
the configurative, the form 
and the symbolic meaning. 
Aesthetic feeling of the 
place, architectural, form and 
symbolic meaning. 
Townscape, Serial vision 
[Cold, 2012; Cullen, 1961] 
Taking sketches and notes 
Experience the place through 
a tour, visual expression, 




Place identity and role 
[Canter, 1977; Cold, 2012] 
Interviewing, and workshops 
to measure the interactions 
between people, their 
activities, cultures and the 
physical environment 
The identity of places  and 
how people interact through 
their activities and 
perception. 
Semantic differential scheme 
[Cold, 2012; Hauge, 2003; 
Küller, 1991] 




perception and evaluation 
Comparing people‘s 
experience of beauty and 
psychology 
SAVE (1990) Survey for 
Architectural Values in the 
Environment [Cold, 2012; 
Ministry of the Environment, 
Denmark, 1990] 
Mapping architectural values 
of cities, municipalities 
regulations, topography, 
history and architectural 
analysis 
City‘s features, structures, 
topographic characteristics, 
history and architectural 
values. 
1,2,3 method [Cold, 2012] 
1 – First impressions through 
sketches and notes. 2 – 
Analyzing. 3 – Place 
evaluation 
Architectural evaluation of 
spaces, immediate 
impressions and perception 
about scientific analysis of 
spaces. 
Usability 
AEDET, ASPECT, QIND, 
CIC DQI [Haron and Hamid, 
2011; Larsen, 2011] 
Study by designers, not 
occupants. 
Supports the design process 
and the functionality. 
Bus Occupant survey 
(Building use studies), OBU 
Healthcare POE method 
[Bordass, and Leaman, 2005; 
Larsen, 2011; Leaman, 2003;  
McDougall et al., 2002; Riley, 
et al., 2009] 
Walk-through assessment, 
questionnaire along with 
focused group discussions. 
User‘s satisfaction, 
effectiveness and comfort 
levels. 
CIC Design Quality 
Indicators [Bordass and 
Leaman, 2005] 
Questionnaire 
Functionality and buildings 
effect. 
De Montfort method 
Forums and walk-through 
assessments. 
Assesses the functional 
performance and process. 
Healthcare Design Action Kit 
[Larsen, A. K, 2011] 
Checklist for patients, 
building managers and 
architectural designers 
Supporting patients and their 
relatives in healthcare 
facilities. 
Healthcare Design Quality 
Assessment Method [Larsen, 
A. K, 2011] 
Qualitative tools and 
questionnaires with open 
ended questions. 
Design and architectural 




Interaction model for the 
emotional Process [Kuller, 
1986, 1991] 
Observing the patients 
behavior, mood, activities, 
resources etc. within the 
physical environment. 
Occupant‘s relation to the 
physical environment, 
functionality and psycology. 
Mapping, analysis of space 
and relations [Blakstad et al., 
2008] 
Analyzing relations between 
spaces through observation, 




Overall Liking Score [Bordass 
and Leaman, 2005] 
Occupant‘s Questionnaire on 
comfort and well-being. 
Comfort, well-being of 
occupants. 
PROBE [Bordass, and Leaman, 
2005; Larsen, 2011; Leaman, 
2003;  McDougall et al., 2002;  
Preiser, 2010; Riley, et al., 
2009] 
Questionnaires, Focused 
group discussions, Visual 
surveys, energy evaluation, 
evaluating performance. 
Occupant satisfaction, system 
performance, building 
engineering benchmarks. 
Quality of city space and 3 
types of activities [Gehl, J., 
1980] 
Evaluation of quality, 
observation of all types of 
activities in city spaces. 
City spaces quality 
assessment. 
ST&M, ASTM standards 
[Larsen, A. K, 2011; McDougall 
et al., 2002] 
Assessing the availability of 
requirements. 
Evaluation of functional 
requirements. 
USE tool [Blakstad et al., 
2010; Blakstad et al., 2008; 




guideline of process, include 
5 phases, namely, defining, 
mapping, walk-through, 
workshop, action plan. 
Studies building 
functionality, occupant 
satisfaction and productivity. 
User patterns, 
time/activity/space studies 
example: SUM space 
utilization monitor (CfPB) 
[Blakstad et al., 2008] 
Self reporting of time, 
activity and space. 
Space utilization. 
Technology 
BRE Design Quality Method 
[DQM]  
Questionnaire 
Architectural features, indoor 
conditions, life cycle cost and 
occupant satisfaction. 
Commissioning [Jensen, P. A., 
2010] 
Measuring the technical 
elements along with 
calculations. 
Validation of technical 
installation performance and 
life cycle. 
Energy Assessment and 
Reporting Methodology 
[Bordass, and Leaman, 2005; 
Leaman, 2003; Riley, et al., 
2009] 
Energy usage assessment 
through data collection from 
energy bills. 
Energy usage and savings. 
LEED, BREAM, DGNB, Measuring energy Energy labels, green 
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DK-GB [McDougall et al., 
2002] 
conservation levels. certifications, high goals that 
prove the excellent 
conditions 
POE traditionally, BPE 
(Building Performance 
Evaluation) [Bordass, and 
Leaman, 2005; Larsen, 2011; 
Leaman, 2003;  McDougall et 
al., 2002;  Preiser, 2010; Preiser 
and Vischer, 2005; Riley, et al., 
2009] 
Surveys, Energy evaluation, 
environment monitoring, cost 
analysis through collecting 
data from bills and 
interviews. 
Measuring the achievement 
of aims, performance of 
systems and benchmarks the 
energy usage. 
WODI, WODI Light [CfPB] Questionnaire on web. 
Employees satisfaction and 
productivity. 
 
          Healthcare projects use different evaluation criteria from different point of views 
during its life cycle (Lindahl et al., 2012). Fronczek has presented a framework example 
for the use of evaluation methods for different aims that he suggests to use at different 
phases of hospital projects as shown in Figure 7. 
          Through briefing phase of new healthcare projects, the author suggests conducting 
usability evaluations such as Post-Occupancy Evaluation and Pre-Design Evaluation 
(PDE) as well as assessing the alternative situations (Ornstein and Andrade, 2012), USE 
tool, mental map and participatory methods. During the pre-design phase the author 
suggests using assessment evaluations that supports the architect while in the early life of 
design, methods including User patterns and Learning from practices. In the design 
phase, main decisions have already taken, but in order to optimize the complex design 
solution assessments regarding learning from previous practices and experience such as 
Adet and Healthcare Design Action Kit might be used. The construction phase as the 
author mentioned already has it‘ own mandated procedures for assessment. Finally during 
36 
 
use phase the author suggests assessing if the different requirements are met, making 
improvements, user satisfaction and productivity level through many methods including 
WODI, POE and ST&M. 
 
Figure 7:Framework of evaluation methods suggested at different stages of healthcare projects (Fronczek, 2013) 
 
Hessam et al., 2013 conducted a POE study about the factors affecting the evaluation of 
healthcare facilities, they studied and distributed the spaces within the healthcare 
facilities into three main areas: patient areas, work spaces and staff areas. The authors 
have developed a work breakdown structure of the main features and elements included 
in healthcare facilities consisting of eight sections covering 27 different elements to 









2.4 POE Benefits  
          Post Occupancy Evaluation results usually answer a number of questions, namely 
(Amole, 2009; Zimmerman & Martin, 2001): 
 Does the building support the core business activities as intended in its 
design? 
 To which degree the used materials are safe and reliable and in accordance to 
the building‘s function (in a short term point of view at least)? 
 If the building is new, does the building design deliver the intended program 
which developed based on its users requirements? 
 
          The concept of the POE is to confirm the liability and duty on the facility 
management department, consultant designers as well as policy makers (Menzies and 
Wherret, 2005; Amole, 2009). An assessment as the post occupancy evaluation is mostly 
makes a fear to designers: ―the fear of what you might discover‖ as he said. As his fears 
are related to what could affect his reputation if the assessment has discovered misaligned 
design-decisions, although the benefits of POE is expected to prevent these bad practices 
in further designs (Preiser et al., 2015). 
          There are several types of personnel who would benefit from the Post Occupancy 
Evaluation including: architects who desire preventing previous misaligned designs; 
professors and teachers who transfer the knowledge to student; facility owners and users; 
real estate developers and managers; and policy makers who are seeking the feed forward 
knowledge (Leaman, 2010). Furthermore, the results of POE lead to a sustainable 
building and generate concept and problem solving which enhances the facility 
sustainability (Mier et al., 2012; Khalil et al., 2009). Anyhow, the Post Occupancy 
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Evaluation benefits can be divided into three main categories as the following (Preiser et 
al., 1988; AUDE, 2006): 
 Short-term benefits: From the name, it is immediate solutions that have been 
developed through the identification of facility deficiencies then proposing 
reasonable solutions. It delivers: 
 Quickly rectifications to occupants needs. 
 Improving the space allocation and usage to support user‘s needs. 
 In-depth understanding of sequences of changing in the building. 
 Decision makers will be informed. 
 
 Medium-term benefits: It is the feed forward process of the good and bad 
practices to be solved in future projects. It delivers: 
 Integration of the ability of the facility and institution to the change and 
growth. 
 New concepts of building utilization. 
 The accountability for the facility performance on building consultants 
and designer. 
 
 Long Term benefits: This includes the development of feed forward of practices, 
as well as the identification of design and programming criteria and standards for 
a specific facility type, for example the healthcare facilities, open office plans, etc. 
It delivers: 
 Improvements in the life-cycle performance of the facility. 
 Enhancements in the superiority and professionalism of the designs of a 
specific type of buildings. 





2.4.1 Built Environment Improvements 
          ―The over-arching benefits from conducting POEs I the provision of valuable 
information to support the goal of continuous improvements‖ (Zimmerman and Martin, 
2001). The knowledge accessed through the POE is valuable for all decision makers 
during the facility functional life (Riley et al., 2010). The building will remain in a 
competitive condition as long as it good and bad practices are identified. (Menzies and 
Wherret, 2005). In details, the benefits and consequences on the buildings life cycle 
through the POE including: identifying building failures, improving the asset 
management process, supports the facility management of the building, decreases the 
operational costs as a result of determining misaligned design decisions that led to the 
high operational costs, illustrate the design goals and the continuous improvements of the 
building‘s performance (Nawawi and Khalil,. 2008). The process of Post Occupancy 
Evaluation will contribute in an environment that provides its occupants requirements 
and expectations (Ilesanmi, 2010). Eventually, the quality of aesthetic aspects or the 
internal intended function is the only purpose of POE, as the energy conservation process 
and environmental aspects are also considered as it will affect the operational costs an 
decreases the expenditures (Jamaluldin et al., 2013). 
 
2.4.2 Feeding-Forward Process to Professional Industry 
          Any evaluation process has significant results in developing standards and 
good/bad practice log for designers in future projects (Preiser et al., 2015). The Post 
Occupancy Evaluation add to the knowledge and database of behaviors of users, 
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architects, contractors, facility management department and all parties and professionals 
who involved within the built facility activities (Taylor et al., 2010). Furthermore, Post 
Occupancy Evaluation findings give the experienced behaviors of previous design-
decisions and how it affects the existing environment performance. Thus, it illustrate and 
identify a strong feed-forward data base which not only enhancing the built facilities, but 
also contribute to the enhancements of future pre-design, design, building and operating 
in better manner in future projects (Hassanain et al., 2010). 
 
2.5 POE Implementation Limitations  
          The Post Occupancy Evaluation process has lasted for over 50 years until today in 
different of investigations and case studies, there still a number of obstacles interrupt the 
implementation of the Post Occupancy Evaluations and the feed-back process. Leaman et 
al., 2010, mentioned that ―lessons are still not learned in spite of the crying need to close 
the feedback loop and get our buildings performing radically better. Obviously something 
is systematically wrong‖. The advantages of the Post Occupancy Evaluation are clear and 
illustrated, but the question remains as is, why the process of POE is not yet fully 
implemented? And why it is not mandated in codes within the construction process? 




2.5.1 Authority and Budget 
          The idea about the continuous improving isn‘t fully understood as a typical practice 
in the construction delivering process. The evidence on that is for example a consultant 
architect most of the time never pays attention to visit the building they designed to 
observe their design implications on the building function (Zimmerman and Martin, 
2001). Furthermore, neither owners, construction firms or design consultant are 
considering the POE cost within their budget (Turpin-Brooks and Vicars, 2006). Thus, all 
disciplines of professionals are hesitant to the process because of the accountability about 
cost. 
 
2.5.2 Standard Criteria of POE process 
          The different decision makers in the building industry are not agreeing on the same 
performance elements which identify the good facility. The need to unify and illustrate 
the performance element of facilities had taken efforts to be recognized by researchers. 
The PROBE process was a big leap in decreasing the limitations and unifying the process 
to set feasible database to be used in the benchmarking (Zimmerman and Martin, 2001). 
There is a need to standardize the process across the industry to gain comparable 





2.5.3 POE Findings 
          Bad practices and disadvantages when appeared during the evaluation, may lead to 
managers dissatisfaction, which will cause the interruption of the process or a complete 
discarding (Turpin-Brook and Vicars, 2006). Facility owners and leasers will not allow 
the POE to be carried out within their facilities, since such an evaluation could discover 
the facility deficiencies which will affect its market value and their profit as a 
consequence (Zimmerman and Martin, 2011). The same situation will happen with 
project teams and construction firms, who are afraid of the findings of these evaluations 
to be negative which will cause the project to be unsuccessful or the facility as ineffective 
(Riley et al., 2010). The previous illustrations are the reasons of that the POEs results 
usually not published, and consequently the lessons will not be learnt or known by the 
architects or construction firms, while management or other commissioning departments 
inconsiderately help in repeating the same mistakes over and over (Leaman et al., 2010). 
 
2.5.4 Inadequate Knowledge/ Training 
          Most of the professionals, architects, construction firms and facility occupants did 
not hear of the Post Occupancy Evaluation (Zimmerman and Martin, 2001). Construction 
firms are having experience and professionalism in building constructions, but they are 
not expected to have an appropriate knowledge about the facility performance (Riley et 
al., 2010). Furthermore, the architectural schools has no courses or introduction about the 
POE to let the designers have idea about it, rather the POE is mostly known through 
research or social experienced designers (Zimmerman and Martin, 2001). But as the 
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interests of owners and managers in improving their buildings performance and provide 
the occupants needs to conduct their functions increases, in addition to the availability of 
new technologies which helped reducing the costs, thus, the Post Occupancy Evaluation 
is taking more serious turn. (Bordass and Leaman, 2005). 
 
2.6 Mandated Regulations of Polyclinics in SA  
          The Kingdom's cities have witnessed high rates of development in the past few 
years in all fields, including urban development. Many public and private projects have 
been implemented. This has been accompanied by great efforts by the governmental 
sectors including the supervision and follow-up of construction. Furthermore, this 
development has placed pressures on the need of monitoring new construction projects to 
meet the needs of the community in all types of projects and services, including 
polyclinics and hospitals (Ministry of Municipal and Rural Affairs, 2011). 
          In order to initiate and run a healthcare facility in Saudi Arabia either a 
governmental or private sector institution, a series of governmental approvals shall be 
provided in a specific sequence, each with their own regulations and specialties to be 
achieved and then moving to the next. More specifically, four sectors are involved in 
approving a healthcare facility, starting with the Municipality, then the Police Station, the 




2.6.1 Municipality Regulations 
          The Municipality is a single urban administrative division having corporate status 
and powers of self-government or jurisdiction as granted by national and state laws to 
which it is subordinate. Regarding the Healthcare Facilities, The Ministry's Agency for 
Technical Affairs has prepared a set of technical requirements for municipalities to 
follow in order to keep pace with the development witnessed by the Kingdom and the 
quality of the existing and new Healthcare projects. These technical requirements address 
the requirements for the establishment of polyclinics, the requirements of the site, the 
architectural requirements, the safety requirements and the licensing requirements 
(Ministry of Municipal and Rural Affairs, 2011). 
          The Ministry of Municipal and Rural Affairs has defined the polyclinics as a 
specialized or comprehensive clinics, where doctors are available in different specialties 
to check on patients, give the diagnosis and minor treatments, specialties including 
emergency, children, gynecology, ophthalmology, skin diseases, surgery etc. 
 
A. Site Requirements: 
 The location shall be on a main commercial street, or a health facility shall be 
allocated according to the approved plan from the Ministry of Urban Planning. 
 The distance between the location and the nearest gas station shall be at least 20 
meters long, measured from the outer boundary of the site. 
 The area allocated for the establishment shall not be less than 900 m2 in the new 
building system areas. Areas with a silent building system shall not be less than 
400 m 2. 
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 The distance between two clinics should not be less than 500 m in circular unless 
there is a difference between the specialties provided in each of them, after 
obtaining the approval of the relevant authorities at the Ministry of Health. 
 The approval of the specialized sectors including the municipal planning authority 
and the Ministry of Health is required on the site and the establishment of the 
polyclinic. 
 
B. Architectural Requirements: 
 Consider providing parking spaces as follows: 
1- Provide one parking for every 100 m2 of the total land area. 
2- Or provide 4 car parking slots for each clinic in the center. 
3- In the case of hypnosis rooms, car parking are calculated at 2.20 slots per bed. 
 The width of the corridors between clinics shall not be less than 2 meters. 
 The net width of the stairs shall not be less than 1.5 meters, and the width of the 
platform shall not be less than the width of the stair. 
 The health center can be constructed from one or several separate buildings 
according to its architectural design. 
 Accommodation for doctors and nurses might be within the health center 
premises, taking into account the privacy of their entrances and parking. 
 Adherence to building regulations adopted in the area in terms of height, 
construction rates and setbacks. 
 Entrances and exits Must be considered to be towards the main commercial street 
only, and do not open towards the side ones. 
 The use of suitable thermal insulation materials is a must, and applying the GCC 
Thermal Insulation Regulations as well. 
 Must comply with the requirements for municipal services related to persons with 
disabilities, issued by the Ministry's Agency for Technical Affairs, General 
Administration of Engineering Affairs and Ministry of Municipal and Rural 




C. Safety Requirements: The requirements for safety and protection measures 
placed by the Civil Defense must be applied. 
 
2.6.2 Civil Defense Regulations 
          A lot of countries in the world have civil defense organizations which have the role 
of protecting civilians from military attacks and providing rescue services after extensive 
disasters. In most countries, civil defense is a governmental institution and usually has 
volunteer staff (Alao Gabriel, 2014). 
          Civil defense in Saudi Arabia was launched by Royal Decree NO. M/10 on 
5/10/1406 Hijri, correspond to 20
th 
January 1986, and defined as: a set of measures and 
arrangements essential for protecting the civilians, public and private properties from all 
kinds of hazards including fire hazards, wars, disasters and accidents in addition to 
helping distressed people, providing the safety in communications, transportations, and 
the best organizing in public utilities, it is also responsible for the protection of national 
wealth during the times of war, peace, and emergency situations 
(http://www.998.gov.sa/English/CDIntroduction/Pages/conceptofCD.aspx). 
 
          Civil Defense has published a system to regulate the safety requirements in health 
facilities in Saudi Arabia. These regulations were issued by the decree of His Highness 
the Minister of Interior and Chairman of the Civil Defense Council No. (fd/15/w/1/12) in 
8/8/1425 Hijri. And published in Umm al-Qura in issue no. (1405) on 8/9/1425 Hijri. The 
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system included a set of materials, tables and appendices regarding the safety 
requirements in healthcare facilities. 
          In this section we will discuss and highlight the engineering related materials 
within this bylaw to examine and benchmark the local regulations against the 
international standard issued in this research as well as providing a full image of the 
current regulation system followed in SA. 
          The third chapter within the bylaw included all the safety and protection 
requirements to be applied in healthcare facilities, in a set of 8 detailed materials, each 
represent an important factor in the process of evacuation and rescuing users in case of 
emergencies. 




 in the 3
rd
 chapter) discusses the site selection and regulations 
in order to accept a healthcare facility to be built on. These regulations include the 
following: 
 The site should comply with the licensing requirements issued by the Ministry of 
Municipal and Rural Affairs as well as the requirements of the Ministry of Health. 
 The site must be far from hazardous areas and sources of inconvenience according 
to the attached table No. 5. In the bylaw. 
 The Civil Defense shall be provided with a detailed outline explaining the limits 
and the surrounding areas and indicating the means of safety and prevention for 
the accreditation. 
 Appropriate roads and entrances shall be provided to the building and it should be 
wide enough to accommodate the passage of fire safety and rescue trucks. 
 If the length of the building exceeds 50 meters, the entrances should be provided 








 in the 3
rd
 chapter) discusses the building construction and 
materials issues and regulations. These regulations include the following: 
 All buildings shall be of non-flammable materials including the main and false 
ceiling. 
 Structural skeleton shall be fire resistant for at least 4 hours. 
 The number of occupants is determined at the rate of one person per 15 square 
meters of the total area of the floor. 
 Entrances and exits must be provided with ramps to facilitate the movement of 
people with special needs easily and safely. 
 Basement floors should not be used for patient rooms or clinics, but it might be 
used as parking or medical laboratories and imaging rooms. 
 The exterior cladding of the building external walls shall not be less than Class A 
which is non-combustible materials according to the international standards. The 
rest of the walls and ceilings shall not be less than Class B. 
 Floor covering materials shall be of non-flammable material and shall be fully 
adhered to the ground. 
 The Saudi or international standards must be followed in terms of the safety of 
electrical and mechanical installations. 
 A suitable grounding system should be provided in the building as well as an anti-
lightning system. 
 




 in the 3
rd
 chapter) highlights the regulations of building 
separation into isolated sectors. These regulations include: 
 The building should be divided according to its position to sectors that are 
separated by fire-resistant barriers to reduce the risk of fire and prevent its spread. 
 Each ward or section which has more than 50 persons or more than 40 meters in 
length shall be considered as an independent fire sector. 
 Staircases and escape routes should be considered as separate fire sectors. 
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 The vertical shafts shall be separated from the rest of the building by a fireproof 
wall for at least one hour and the door openings shall not be less than 45 minutes 
fire-resistant. Other vertical spaces such as the ducts, staircases and elevators shall 
be separated from the building by fire walls and doors. 
 The doors that are installed on the separating walls must be fire resistant for at 
least one hour, non-smoke-free and of the swing types that are open to push out in 
the direction of egress, it should be self-closing and not less than one meter wide. 
 Inter-sectional walls must seal all spaces, including hidden spaces such as the 
space between the false and basic ceiling of the building. 
 




 in the 3
rd
 chapter) explains the regulations of the means of 
survival and rescue. Including the following: 
 Each building shall be provided with adequate means of survival and egression, 
allowing it to be evacuated within a maximum of 3 minutes in case of emergency. 
 The exits and escape routes shall be as far apart as possible and the number of 
exits on each floor shall not be less than two exit points. 
 The escape routes must lead to exits to the outside of the building. 
 The exit doors should be easy to open from the inside and fire resistant for at least 
one hour and open to push out. 
 The distance traveled by the person from any point inside the building to the 
emergency exits or the protected staircase shall not exceed 15 meters, or 10 
meters in the case of basement floors. 
 Marks should be placed inside and outside the building to leading to the balconies 
and windows which are considered as means of escape or rescue, and those 
openings should be opens on the public road. 
 Staircases and ways to egress should be from non-flammable materials and well 
insulated against smoke and heat. 
 Elevators and escalators are not considered escape routes and shall not be used in 
emergency situations. 
 The height of the escape routes should not be less than 2 meters from the inside. 
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 The number of exits required for the building shall be determined as shown in the 
table attached to the bylaw (Appendix 4). 
 All exits, escape routes, lobbies and stairs connected to it must be provided with 
signs and a continuous illuminated arrows indicating it clearly. 
 All corridors should not have any materials or furniture that obstructs the smooth 
movement. 
 




 in the 3
rd
 chapter) discusses the assembly points types and 
regulations including: 
 Internal assembly points: It is often located in the spacious lounges and lobbies 
that lead to several escape routes and these points should be connected to at least 
two roads that have direct exits to the outside of the building and must have 
adequate safety and ventilation as well. 
 External assembly points: Areas that are determined outside the building 
according to its capacity and must be connected directly to the building's exits. 
 
2.6.3 Ministry of Health (MOH) Regulations 
          A health department or health ministry is a part of government which focuses on 
issues related to the general health of the citizenry. Subnational entities, such as states, 
counties and cities, often also operate a health department of their own. Health 
departments perform food inspections and other health related inspections, vaccination 
programs, free STD and HIV tests, tobacco enforcement and cessation programs, and 
other medical assistance programs. Health departments also compile statistics about 
health issues of their area. The role of a health department may vary from one country to 
the other, but their primary objective is always the same; safeguarding and promoting 
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health, and this include the regulations of healthcare facilities for both governmental and 
private sector, to ensure their compliance to the standards. 
          The Ministry of Health in Saudi Arabia has produced a Special System for the 
Healthcare Institutions, Issued by the Royal Decree No. M / 40 dated 3/11/1423 Hijri, 
and its executive regulations issued by Ministerial Decision No. 1019377, in 28/05/1439 
Hijri.  The system included 34 detailed materials along with 11 appendices, discussing all 
health, engineering and administrative related regulations to approve all types of 
healthcare facilities in Saudi Arabia. 
          In this part we will highlight all the engineering related materials and regulations, 
as it is the main area of our research, this will benefit in developing a holistic image of 
the current situation of healthcare facilities and will assess the awareness of the 
governmental regulative sector towards the engineering elements and its effect on the 
performance of healthcare facilities. 
          The First material included some definitions regarding sub-categories and types of 
healthcare facilities. On the light of our research we have picked the following: 
 General Medical Center: Every place that receives diagnoses and treats patients, 
and includes three medical specialties at least, one of which is a major specialty 
(Surgery, Internal Medicine, Obstetrics and Gynecology, Pediatrics Family 
Medicine). 
 Specialized Medical Center: A complex of clinics in one or more medical 
specialties including its specialized branches. 




          The Third material says: Any healthcare facility must apply the engineering 
specifications within the healthcare establishment with an appropriate distribution and 
should contain all the necessary furniture, tools, medical and non-medical equipment. 
The institution shall have a system for the disposal of medical waste, an Infection control 
system and health information system. The executive regulations shall specify the 
necessary standards and conditions including the following: 
 Meeting the technical and engineering specifications issued and approved by the 
Ministry or the Saudi Accreditation Center Health facilities (SPAHI) or their 
engineering consultancy offices. 
 All technical and engineering drawings for constructing or modifying a health 
institution shall be submitted for review and accreditation by the Ministry, or by 
an approved engineering consultancy office. The engineering consultant office 
shall follow up the different phases of construction and prepare the necessary 
reports and final technical approval. The reports shall then be submitted to the 
Ministry within the framework of issuing the final license of the institution. 
 The proposed site shall be in conformity with the regulations of the municipalities 
in the region or governorate affiliated to the healthcare institution. 
 Availability of safety and firefighting requirements and training of personnel on 
firefighting techniques and plans. 
 A signage must be placed at the entrance of the institution bearing its name and 
medical specialization according to the license and work schedules. 
 Providing a suitable place for patients' files (suitable room if paper files are used, 
except for health institutions that uses a computerized file system), provided that 
the file is open to the patient free of charge. 
 Providing suitable waiting area for men and other separate waiting area for 
women with the provision of appropriate furniture, drinking water dispensers and 
adequate toilets. 
 The facility should have entrances and exits for people with special needs that 
facilitate their movement within the building. 
 Guidance sign shall be provided within the institution to clarify the rights and 




          The Third material also says: The health organization is committed to fully 
implement the following: 
 The Infection Control and Sterilization Control System including the 
implementation of the Comprehensive Infection Control Policy and Control 
Program from the Ministry and the Basic Components Program. The process 
guide is the National Infection Control Handbook and the obligation to report 
cases according to the mechanism established by the Ministry (Appendix 3). 
 The System of Safe Disposal of Medical Waste according to the Implementing 
Regulations of the Common System for the Management of Health Care Waste in 
the GCC States (Appendix No. 4). 
 
          The Fourth material says:  No healthcare institution may be opened or operated 
unless all the conditions and requirements stipulated in this Law and its Executive 
Regulations have been completed and after obtaining the necessary licenses. The license 
is granted to the health institution for a period of five years renewable. 
          The application for a license to open a health institution shall be submitted to the 
competent health directorate. The procedures and dates of the licensing stages shall be 
determined according to the following: 
 Phase 1: Initial approval shall be issued after completion of the required 
documents and data (Appendix No. 7). 
 Phase 2: Upon completion of the project, the investor submits the final license 
application. The Disclosure Committee of the Investment Development 
Department will inspect the building, equipment and cadres and issue the 
inspection report within ten working days from the date of application. 
 Phase 3: The final license is granted to the institution and the cadres working 
there after obtaining the certificate of professional classification from the Saudi 




          The Ninth material part two says:  In the helthcare building, in addition to what is 
stated in Material (3/1), the engineering and technical conditions and requirements of the 
Ministry or the Saudi Center for Accreditation of Health Establishments (SPAHI) shall be 
provided (Annex No. 8). With the need to consider the following: 
 Sections shall be arranged in a practical way that facilitates the movement of 
workers and auditors, and the corridors shall be wide, with the need for guidance 
signs for the various sections and services. 
 Provide a standby power source that immediately works after a general power 
failure, and it should be with sufficient power to operate the main sections and 
corridors in the building, while testing this source continuously to ensure its 
validity. 
 Provide all health and technical related conditions in sanitary installations to 
prevent contamination or mixing. 
 Provide an appropriate number of elevators with sufficient area to transport beds 
if the building consists of two or more floors. 
 
          The 11
th
 material part one mentioned the spaces and requirements for the different 
services within the hospital building. Regarding the administrative services the material 
has identified the following spaces and services to be provided: 
 The administration department shall have rooms for the manager and his 
assistants and for administrative and accounting staff. 
 The receptionist should be a staff member who speaks fluent Arabic and is able to 
guide visitors and provide them with the necessary information. 
 Appointment office to schedule patient reviews. 
 Department of Medical Records, taking into accounts the provisions of the 
Material (3/3). 




          The 13
th
 material says: The general or specialized medical polyclinic should have 
the necessary medicines and emergency aids applying to the lists in Appendix No. 15. 
 
          The 14
th
 material discusses some requirements for the polyclinics. The engineering 
related regulations were as the following: 
 The clinics must have the furniture and equipment they need according to the lists 
attached to these regulations (Appendix 2). 
 At least three clinics are available for examining patients and each clinic has a 
licensed nurse. 
 Provide emergency room and secure a modern ambulance car. 
 
          The 15
th
 material discusses the requirements of the different types of laboratories 
and radiology wards either the stand alone or the ones within the healthcare facilities. The 
engineering related regulations were as the following: 
 The laboratory area shall be adequate and shall contain the necessary facilities so 
that the efficiency and safety of staff and visitors shall not be affected and to be in 
accordance with national and international standards. 
 Laboratory facilities and equipment shall include: A reception for visitors and an 
independent room for sampling, enough space to conduct various tests and a 
separate room in case of germ tests, finally, both general and specialized 
laboratory shall be equipped according to (Appendix No. 17). 
 The independent radiology centers or radiation sections of the medical complexes 
shall comply with the general standards and conditions and the requirements set 




          The 17
th
 material says: Each health directorate shall have inspection committees for 
health institutions to ensure that they are applying this law and its executive regulations 
and to monitor the quality standards within the facility. The responsibilities within this 
material include the following: 
 To ensure the commitment of the healthcare facilities to apply the system of 
health institutions and its executive regulations. 
 To monitor the quality level of each private health institution. 
 Healthcare institutions are subject to the self-assessment program, through which 
the health institution evaluates its compliance with the requirements and 
regulations of the Ministry of Health. 
 
          The 28
th
 material committed all hospitals to provide a medical library inside them. 
They are also committed to subscribe in the appropriate scientific journals in their field of 
specialization. Other health institutions should provide basic scientific journals related to 
their specialization too. 
 
2.6.4 Discussion of the local regulations 
          As discussed earlier, in order to achieve a sustainable and functional environment 
within a building that supports, accelerate and improve its main function, the building 
needs to meet with all aspects of buildings requirements. 
          Saudi Arabia has made an impressive work in regulating those requirements, but 
yet a lot of aspects still need more regulations to be applied within healthcare facilities in 
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order to improve its quality. The previous section discussed all the mandated regulations 
regarding polyclinic facilities in SA, and as its showing, a good effort has been made 
towards the medical regulations, but the engineering related regulations are still weak and 
need more clarification and restrictions. 
          Furthermore, we can see no attempts has been made to validate the sustainability 
aspects including the thermal comfort, acoustical comfort, indoor air quality and visual 
comfort. There is therefore, a need to validate those aspects and parameters as basis and 
regulations in developing and approving new projects in the future. 
 
2.7 Previous Studies 
          The POE have been conducted for all types of buildings since the 60s, the majority 
of these studies were carried out in non-medical facilities including: educational, 
residential, commercial and office buildings (Nimlyat and Kandar 2015). For healthcare 
facilities in particular, the conducted POE researches were issuing intensive care units, 
operation theatres, infection control and mental institutions. The literature review shows 
how the healthcare facilities started to gain great attention of researches during the past 
few years. Samples of the researches conducted in healthcare facilities including: 
          J. C. Vischer (2000), studied the integration of Post Occupancy Evaluation in 
healthcare facilities management field, comparing the current situation in Canada, USA 
and UK. As the facilities management in healthcare facilities increases in complexity, it 
becomes essential to propose new ways to add to the knowledge of facilities operation, 
utilization and performance in order to improve the decision making process. Through 
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investigating a literature review and facts regarding the POE, current concerns in medical 
institutions and the new concepts of POE. The author has revealed new definition and 
criteria Of Post Occupancy Evaluation, and proposed ways to utilize the POE as a tool 
that the FM can conduct this new knowledge and concept to the operation of medical 
facilities. 
          Liu et al., (2018) conducted a one-year POE for two healthcare facilities in china, 
through objective physical measurements as well as subjective satisfaction surveys. 
Hence, the standard compliance rate was used to assess the Indoor Environment Quality 
(IEQ) from the perspective of objective physical environment. Further, a satisfactory vote 
was used to assess the subjective data. The study revealed that the total satisfaction level 
was unsatisfied for the 3A hospital (3.00/7.00) and satisfied for the 2A hospital 
(3.86/7.00). The most unsatisfied season during the year was during the winter, then 
summer, and this status was the same in both hospitals. From the four main aspects of 
Indoor Environment Quality that have been measured, the Indoor Air Quality was the 
least satisfied. The study also found that the relation between objective physical 
measurements and subjective satisfaction level is low in Chinese healthcare facilities. The 
study has presented a comparative analysis that discovered the issue of over-crowdness 
and to which degree it has an impact on the level of satisfaction of occupants. 
          Dascalaki et al., carried out a subjective assessment on the physical environment 
along with quick walkthrough assessment for 9 hospitals operation theatres in Hellenic. 
The physical environment quality in hospital‘s operating theatres is considered a true 
challenge to provide a suitable design and energy efficient facility. Thus, they developed 
a questionnaire survey includes a number of symptoms related to or caused by their work 
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place along with the reason for it, and distributed it on 557 participants of staff to gather 
subjective data about the indoor environment. Furthermore, the research team conducted 
a walkthrough assessment for the technical elements including thermal comfort, humidity 
levels, visual comfort, acoustical comfort and indoor air quality. After the data have been 
analyzed, the team found that the overall average of symptoms which related to the work 
place was 2.24 per person, where 1.18 symptoms/person caused by indoor conditions, 
while 0.99 symptoms/person caused by indoor air quality. They also found that females 
suffer from more symptoms than males. However, the research concluded the fact that 
considering the satisfaction level of staff about the indoor environment quality will 
decrease the average symptoms to 0.64 per person and will improve the performance of 
staff, even in a demanding medical environment. 
          Samah et al., 2012 assessed the physical design of healthcare facilities relying on 
the perception of patients and their families, through a POE for a polyclinic located in 
Malaysia. The study focused on the interior design features and adopted a typical Post 
Occupancy Evaluation that encompasses analysis, user‘s questionnaires and walkthrough 
assessment methods. The research identified 9 aspects of interior elements including; 
space Planning, accessibility, ergonomics, way finding, safety, color, lighting, comfort, 
material and finishes and assessed each element for 6 different types of spaces, namely, 
drop off area, registration counter, waiting area, examination room, pharmacy and toilets. 
The study revealed that the overall satisfaction and performance of the case study 
building which have been performing for 20 years was neutral in all the measured 
performance elements. Furthermore, the questionnaire results shows that none of the 
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measured aspects scored ―Good‖, thus, the authors suggested to  an overhaul 
improvement for the facility in purpose to increase the level of user‘s satisfaction. 
          H. Alzoubi et al, 2010 conducted a study to investigate how the space occupancy 
affects the natural lighting quality, through assessing some design changeable on the 
indoor natural lighting quality in King Abdullah University Hospital in Jordan. The study 
used only simulation software for the pre-occupancy phase and physical measurements 
for the post-occupancy phase. The main objective of the study was to develop a 
framework and guide for the design of natural lighting in hospitals that would be 
effective for the post occupancy phase. Different samples were taken from each ward in 
the hospital for the measurements and modeling, and were categorized based on the 
different orientation and window location of rooms, the two phases were then compared 
to each other regarding their natural lighting quality. The study revealed significant effect 
of the occupation of the hospital and the design elements on the quality of the natural 
lighting in terms of illumination levels and daylight factor. 
          Fronczek, 2011 Conducted a study on Herlev Hopital, the study was a part of 
Healthcare Innovation Lab, which was a collaboration project assessing the usage of 
simulations and user-driven innovations and concepts for the Healthcare facilities of 
Danish Region. The author carried out a number of workshops regarding the design and 
simulations with a group of users of the outpatient clinic area, using a scenario-based 
table-top simulation. The study succeeded in developing an innovation idea for future 
outpatient clinic areas regarding its layout, work arrangement sharing knowledge and 
technological aspects. The author suggested using simulation method in briefing stage of 
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the different alternatives for the evaluation process and during the design phase to test the 
different preliminary design solutions. 
          Another study was carried out by Fronczek in 2012, he conducted a part of USE 
tool on a laboratory center at St. Olavs Hospital, Trondheim, Norway as a requirement 
for a PhD course. A walk-through was carried out to observe the Aesthetic and Usability 
along with taking notes and discussion on the analysis, and a pilot study also took place 
at 2 locations of the USE tool survey. The results revealed an overview of the building, 
structured observation and group summary and extra info. were provided regarding the 
usability from the user questionnaire. These results help the author to conclude that the 
observation and walk-through studies should be followed by questionnaire filled on site 
by the occupants, and the outputs are valuable for the feed-forward in briefing stage for 
other hospitals. 
          Fronczek, 2013 conducted another study in Bispebjerg Hospital in Denmark, he 
observed the process of briefing and involving users in a redevelopment project of the 
whole hospital at its site. He used a Study trips/excursion which is a walkthrough process 
conducted by managers and project group at other sites to gain the inspiration and 
observe the best smoothly running systems. The evaluation method used was User 
patterns and space utilization, time/activity/space studies. The study helped in generating 
basis for area calculations which can be used in briefing stage of future projects. 
          J. Verhayen et al, 2011 presented a study to assess the thermal comfort of a 
healthcare facility in Belgium. In this assessment the author made a comparison between 
objective measurements and subjective questionnaires in order to evaluate the thermal 
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comfort of patients. Furthermore, he related these results according to the ward where 
they occupied, total of 99 patients participated from 7 different wards, namely, maternity, 
thoraco-vascular surgery, gastro-enterology, oncology, neurology and abdominal surgery 
wards. The study revealed no real difference between the Predicted Mean Vote mean 
(PMV) that obtained from measurements and the the Actual Mean Vote (AMV) that 
obtained from questionnaires in all wards, except for neurology section. Thus, the PMV 
and predicted percentage of dissatisfied PPD guides might be used to determine the mean 
thermal comfort zone of patients in all zones except for the neurology. 
          Another study on the thermal comfort of hospitals in accordance to wards was 
carried out by Pourshaghaghy and Omidvari 2012 for a state hospital in Iran. Using both 
physical measurements and questionnaire surveys, analyzed and compared to the 
standards through presenting the predictive mean vote PMV for the ISO-7730 standard 
and comparing it with the actual mean vote AMV extracted from the taken measurements 
and surveys. As the previous study, the building was distributed into 10 parts, 6 wards, 
urgency, radiology, surgery room and laboratory and 165 responses were obtained. The 
results indicated values of predictive mean values in some partitions of the building are 
not in accordance to standards neither for men or women. Also the study found a pattern 
of more dissatisfaction and thermal discomfort in winter during the day time – early 
morning specifically - , and in the summer during the noon time. 
          Also, Lomas and Giridharan 2012 introduced a paper about the importance of 
using the physical measurements and proposing a thermal modeling to determine the 
resilience of a healthcare facility to the changes of climate. The research investigated a 
case study for Addenbrook‘s hospital in UK, using BSEN15251 framework to illustrate 
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the current and expected future behavior in term of thermal comfort. The research 
focused on the internal spaces of the hospital during day and night, and the ventilation 
type within the building was hybrid ventilation strategy. The study found there is a need 
to increase the maintenance activities for the AC system to response for the climatic 
changes. They also found that, the nursing station had a high temperature leads to 
dissatisfaction of occupants, and fans are required to increase the efficiency of ventilation 
within the building during the years to come. 
          Another study in China was carried out by Zhang et al., 2017 to evaluate the 
thermal conditions in hospital sections, using user‘s questionnaires and physical 
measurements on a sample of 4 hospitals. The study used 778 responses were collected, 
the mean response of seated respondents was calculated in accordance to Fanger‘s 
thermal comfort model, while the mean response of lying respondents was calculated 
based on Lin & Deng‘s thermal model for sleeping spaces. Furthermore, the insulation 
measures of beds calculated based on the heat transfer equation, and health status of 
respondents was illustrated and categorized according to EQ-5D heath index. After 
analyzing and integrating all the data, a logistic regression model was developed and 
shows that, temperature, health index, section department and the activity level have 
major impact on the thermal sensitivity of patients. 
          Ahern et al., 2016 conducted a design research on mental healthcare facilities 
through carrying out Post Occupancy Evaluation and in-depth investigation for St. 
Joseph‘s Healthcare in Hamilton. The main objective of the study was to set and discover 
the major challenges which limit the accessibility to evidences and standards supporting 
the design decision for the built environment. During the POE process, the research team 
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identified several obstacles relating to the design research limits in such a facility, to 
overcome these obstacles, the research team utilized multi-method including; Selecting 
reliable efficient criteria to work in a mental healthcare, applying all institutional 
procedures to protect the team of this population and developing creative data collection 
method to increase the number of participants with mental illness.  The study found that, 
the engagement of stakeholders and staff increased their support for the research and 
having a well networked team with the parent organization is essential for the success of 
the project. Finally, the criteria of involving patients in the research are significantly 
important in generating reliable results and evidences. 
          Kalantari and Snell (2017) conducted a post occupancy evaluation on two Mental 
Healthcare Facilities in London, UK. The study was focusing on assessing the impact of 
the design innovations on the performance of the case study facilities, through 
interviewing the staff and investigating their perception accordingly. The adopted method 
of data collection was a structured interview. The study revealed that there is a direct 
bearing of the design innovation on their perception about the building in which they 
were occupy. Specifically, it was found that they were interesting in two of the design 
innovations, namely: a new way finding strategy and the use of vibrant colors in specific 
areas of the facility. Accordingly, the POE conducted introduced   a new knowledge 
about specific mental healthcare design innovations, as well as a POE model for 




Table 3: A review of techniques and research focus of previous studies 
Study Techniques Focus Description 










- POE integration 
in healthcare FM. 
This study investigated the 
integration of Post Occupancy 
Evaluation in healthcare facilities 
management field. The author has 
revealed new definition and criteria 
Of Post Occupancy Evaluation, and 
proposed ways to FM use. 
Yanchen Liu 







Quality (IEQ) of 
healthcare 
facilities 
A one-year POE for two healthcare 
facilities in china. Hence, the 
standard compliance rate was used 
to assess IEQ. Further, a 
satisfactory vote was used to assess 















Quality (IEQ) of 
operating 
theatress. 
A subjective assessment on the 
physical environment along with 
quick walkthrough assessment for 
9 hospitals operation theatres in 
Hellenic. They developed a survey 
to assess the symptoms which the 















Assessed the physical design of 
healthcare facilities relying on the 
perception of patients and their 
families, through a POE for a 
polyclinic located in Malaysia. The 
study focused on the interior design 
features. 
Hussain 
Alzoubi et al., 
2010 










A study to investigate how the 
space occupancy affects the natural 
lighting quality, through assessing 
the indoor natural lighting quality 
in KAUH in Jordan. The main 
objective of the study was to 
develop a framework for the design 
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of natural lighting in hospitals. 
A. Fronczek, 
2011 
- Design & 
Simulation 
Workshops. 










The study was a collaboration 
project assessing the usage of 
simulations and user-driven 
innovations and concepts. The 
author suggested using simulation 
in briefing stage for the evaluation 
and during the design phase to test 
the different design solutions. 
A.  Fronczek, 
2012 
- USE Tool 
- Walkthrough 
- Pilot test of 
USE tool 
survey. 
Test parts of the 
USE tool to 
measure it‘s 
importance. 
A part of USE tool on a laboratory 
center at St. Olavs Hospital, 
Trondheim, as a requirement for a 
PhD course. The results revealed 
an overview of the building, 
structured observation and group 
summary and extra info. were 
provided regarding the usability 















Study in Bispebjerg Hospital in 
Denmark, he observed the process 
of briefing and involving users in a 
redevelopment project of the whole 
hospital at its site. The study helped 
in generating basis for area 
calculations which can be used in 












A study to assess the thermal 
comfort of a healthcare facility in 
Belgium. Through comparison 
between objective and subjective 
values. It found the PMV and PPD 
guides might be used to determine 
the mean thermal comfort zone. 
Pourshaghag











A study conducted on a state 
hospital in Iran. 
Using both physical measurements 
and questionnaire surveys, 





standards through presenting the 
predictive mean vote PMV for the 
ISO-7730 standard and comparing 
it with the actual mean vote AMV 
extracted from the taken 
















A paper about the importance of 
using the physical measurements 
and proposing a thermal modeling 
to determine the resilience of a 
healthcare facility to the changes of 
climate. The research investigated a 
case study for Addenbrook‘s 
hospital in UK. 
Hualing 










for the thermal 
environment 
In order to evaluate the thermal 
conditions in hospital sections, 
using user‘s questionnaires and 
physical measurements on a sample 
of 4 hospitals. It shows that, 
temperature, health index, section 
department and the activity level 
have major impact on the thermal 
sensitivity of patients. 
Catherine 








A design research on mental 
healthcare facilities through POE 
and in-depth investigation for St. 
Joseph‘s Healthcare in Hamilton. 
The main objective was to set the 
major challenges which limit the 
evidences supporting the design 











A post occupancy evaluation on 
two Mental Healthcare Facilities in 
London, UK. The study was 
focusing on assessing the impact of 
the design innovations on the 
performance. The study revealed 
that there is a direct bearing of the 
design innovation on their 
perception about the building in 
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A questionnaire of the stressful 
factors in intensive care units, the 
study measured environmental 
problem subscale from different 
points of view. 
 
          So far, the most of the Post Occupancy Evaluation researched have been conducted 
using limited criteria and techniques (Prieser, 1995). The previous table [Table 3] reviews 
and presents the adopted techniques and focuses for each study discussed earlier in 
previous studies section. As we can realize through the review how these studies were 
limited to large hospital facilities and utilizes small number of techniques to measure an 
element or two and none of them had a holistic approach. Furthermore, these studies are 
impartial and not all of them was considering the respondents participation. And 
regarding the measured elements and indicators, all of them were focusing on one of the 
3 main performance elements identified by Preiser et al., 1988 – technical, functional or 
behavioral -. Different terminologies were used in the studies, for example Dascalaki, 
2009 used the term of Indoor Environmental Quality instead of technical performance 
elements, and investigated the satisfaction through symptoms which appear on users, 
while most of them studied the facilities due to wards or sections. 
          Figures 9, 10 & 11 classify the performance indicators which the researchers 
considered in the previous discussed studies. All of the studies did not provide all 
elements in one comprehensive study. Thus, a more holistic approach is required for a 
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higher quality of research; through adopting multi-techniques; considering user‘s 
requirements and assessments; along with a holistic list of performance elements, 
indicators and requirements. That will achieve a ―comprehensive image‖ about the actual 






















Y. Liu et al., 
2018 
Thermal comfort, Relative Humidity, Visual Comfort, 




Thermal Comfort, Relative Humidity, Indoor Air Quality, 
Visual Comfort, Acoustical Comfort and Energy 
Concervation Measures 
Samah et al., 
2012 
Safety Regulations and Visual Comfort 
H. Alzoubi et 
al., 2010 
Daylight Quality, Natural Light Levels, Luminance 
Analysis, Daylight Factor 
J. Verheyen et 
al., 2011 




Thermal Comfort, External Weather Effect, Relative 




Thermal Comfort Standards, Internal 
Temperatures,Thermal Resilience, Energy 
Conservation and Future Modeling 
H. Zhang et 
al., 2017 
Thermal Sensation, Humidity Sensation, Thermal 


























Y. Liu et al., 
2018 
Productivity, Comfort of the Furnishing, Building 
Cleanliness, Operation & Maintenance 
Samah et al., 
2012 




Productivity and Infection Control 
H. Zhang et al., 
2017 
Activity Level, Self-Care, Anexity and Pain 
C. Ahern et al., 
2015 
Unit Atmosphere, Infection Control,Patient and Staff 



























Y. Liu et al., 
2018 
Colors & Textures 
Samah et al., 
2012 






The Impact of the Design Innovations on the 
Performance 
C. Ahern et 
al., 2015 
Sleep Quality, Pleasent Look, Counterherapeutic 
Behaviors and Inspiration 
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3 CHAPTER 3 
THE DEVELOPMENT OF POE FRAMEWORK 
METHODLOGY FOR POLYCLINIC FACILITIES 
3.1 Introduction  
          Nowadays, there is a huge number of tools and techniques in the Post Occupancy 
Evaluation field; speaking with numbers, more than 150 POE techniques are available in 
the world according to (Leaman, 2003). The majority of Post-Occupancy Evaluation 
studies have been relying on user answers only which appeared to be sometimes 
overstated when studies used the physical measurements as prove on the indoor 
environment quality. Thus, Post-Occupancy Evaluation studies which is based on users 
responses only is not sufficient to judge and evaluate the performance of the building 
(Deuble & de Dear, 2014). The Center for Health Design has mentioned that, what is 
missing from evaluating healthcare facilities is a comprehensive methodology and 
framework to involve the feedback within both briefing and development stages. 
          According to (Kim et al, 2005), the higher objective and reliable evaluation of a 
building needs a holistic performance evaluation methodology that encompasses the 
different building performance elements. A holistic Post-Occupancy Evaluation is the 
evaluation which considers the details of elements that affects the building performance 
and efficiency for different users with different requirements. The outcomes of gathering 
qualitative and quantitative data from two evaluation methods (Interviews and 
Psychological tools) and then comparing results to environmental data will result in a full 
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picture of the various similar or different opinions of stakeholders (Jamaludin et al., 
2013). 
          Developing a holistic framework of the Post-Occupancy Evaluation should have 
more concern in the property sector (Turpin-Brooks & Vicars, 2006). This should involve 
the following: 
 Analysis of the business/organizational needs. 
 The perception of building occupants. 
 Comparable scientific data (such as environmental monitoring). 
 Psychological assessments. 
 Economical evaluation of environmental changes/Productivity (Energy audits for 
example). 
 
          Through studying a number of POE frameworks and models, a holistic framework 
has been developed involving many tools and techniques that falls into three main 
categories, namely, recording occupants responses (demographics), applying multiple 
evaluation methods and proposing valuable and cost effective recommendations through 




Figure 12: Conceptual Model for holistic Post-Occupancy Evaluation 
 
3.2 Demographics  
               Upon evaluating a medical facility, technical indicators of performance are 
important aspect to consider during evaluation together with other factors such as social, 
cultural and economic background and the behavior of the occupants; all of which play 
an important role in the evaluation process. While the building itself plays a role in user 
satisfaction, other factors are also important and cannot be ignored (Jiboye, 2012). Many 
researchers identified these factors including age, marital status, socio-economic status, 
service provided, number of clinics, number of visitors, staff privacy, patient condition, 
infectious status and staff vs patients. It is critical to identify what is affecting the facility 















this; a more qualitative methodology would result in a holistic solution including 
interviews with users and psychological instruments then comparing those results to the 
international standard data (Turpin-Brooks & Vicars, 2006). 
          Leaman (2003) didn‘t only consider opinions regarding ―lifestyle and related 
cultural and management factors‖ to have disagreeable impact on facility managers and 
therefore are not recommended in POE, but Leaman et al., (2010) has demonstrated their 
concern about the range of lifestyles of building occupants is one of the most significant 
factors that interfere with the results of a performance evaluation, and results in making 
the data more difficult to analyze and drawing conclusions. Turpin-Brooks & Vicarsn 
(2006) however emphasized the importance of demographical data as immensely 
important in proposing a holistic image of occupant‘s satisfaction. 
 
3.3 Multi-Methods 
               The distinctive feature of scientific research is the empirical study of theories 
while applying different unique methods, and when several of these methods lead to the 
same results, it is assumed that these results are of high degree of preciseness (Preiser & 
Nasar, 2008). Both energy and users surveys have been conducted on many buildings; 
nevertheless, if these two methods are not integrated together within the study it will be 
considered an incomplete research (Leaman et al., 2010). Furthermore, Jamaludin et al., 
2013 highlighted that the integration of quantitative and qualitative data, collected from 2 
different types of evaluation, offers a holistic image of the inspected cases, and that was 
the motive that made many researchers endeavor to combine more various POE methods. 
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          Turpin-Brooks & Vicars, 2006 stressed out the need to examine the values of 
evaluating the human perceptions and environmental information. Preiser, 2001 also 
corroborates the dire need to introduce the disregarded factors in the previous Post 
Occupancy Evaluation models such as sustainability or energy performance. The PROBE 
framework made a grand breakthrough regarding that, however, Fisk 2001 points out that 
not all sustainability indicators of development and styles of occupation in assessments 
were considered in PROBE‘s approach. 
          As shown in the previous chapter, many methods have been used in different 
researches during evaluating buildings. Following are some of the commonly used 
methods including: 
 PROBE 
 BUS - Building Use Studies (user‘s survey) 
 CIC DQIs Construction Industry Council Design Quality Indicators 
 OLS - Overall liking score 
 HEDQF - Higher Education Design Quality Forum (Post Occupancy Evaluation 
forum technique) 
 Soft landings 
 AUDE – Post Occupancy Evaluation report and toolkit guide 
 
The following techniques were employed while conducting Post-Occupancy Evaluations 
and were applied in the previously mentioned POE methods: 
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3.3.1 Walkthrough Assessments 
               A trip around the entire building that aims to is to highlight the problems that 
might need instant attention from the facility managers or those requiring in-depth 
inspection. Major problematic zones or elements in such queries are pinpointed by 
writing down the indicators of misfit or deterioration between the different elements 
within the building (Hassanain et al., 2010), however, video records and still photographs 
can be utilized to recognize the building‘s features which require attention. A simple 
walk-through can holistically cover a facility within few hours (Presier et al., 1988), in 
addition to having some uinformal conversations with facility occupants to determine 
conflicts. According to AUDE, 2006, its advantages and disadvantages include: 
Advantages: 
 Requires fewer staff members 
 No end-user interference or involvement is required 
 Provides quantitative data upon being designed appropriately 
 Allows impartial view 
 
Disadvantages: 
 This technique might require rigorous applications such as observing a specific 
area at specific times. 





3.3.2 Objective Measurements 
          During an evaluation process, the auditor needs many instruments to utilize in the 
process of evaluating the indoor environmental conditions to be able to impartially 
identify the factors that characterize them. These factors can be measured either 
momentarily –spot measurements– , which provide sound information but they are useful 
only at the exact time of occurring, or continuously –monitoring– or sustained 
measurement that has a very important added value which is providing precise data about 
the constant change of measurements over the time which lead to better understand the 
way things work and respectively identifying the problems and offering solutions (Dall, 
2013). A detailed strategy is needed for this type of physical measurement identifying the 
duration and frequency of monitoring in addition to measurement points. 
          A list of advantages and disadvantages of the physical measurements according to 
AUDE, 2006 are as the following: 
Advantages: 
 Impartial quantitative data 
 Issues can be highlighted using the geographical location of the observer 
 Problems can be identified upon the exact time of their occurrence 
 
Disadvantages: 
 Gathering the suitable equipment  




 Outsourcing to specialists might be needed 
 The need of expertise staff to record measurements and explain findings 
 Long duration of time might be needed to take measurement, decreasing the 
chances of obtaining precise and spot-on results 
 
3.3.3 Subjective Measurements 
          Questionnaires are considered as the most important constituent of any study while 
assessing a building performance (Nooraei, et al., 2013). When these surveys are used in 
a proper way, it conveys to both the facility users and managers how effective are the 
building systems (Jiboye, 2012). There are two types of questionnaires, the first is the 
industry standard questionnaire; one which can be obtained from specialized consultants 
or research institutions which have extra benefit of providing the guidelines of a building 
project compared to other projects in this field. The second type is the tailored 
questionnaire which allows the focus on specific issues related to the study. It is possible 
to integrate both types of questionnaires by using some industry questionnaires that 
discuss some issues included in the case study (AUDE, 2006). 
          Wide range of performance indicators arise while developing customized 
questionnaires that addresses the performance factors affecting general occupant‘s 
satisfaction in healthcare facilities. Unlike the previous building evaluation models which 
utilized simple questionnaire forms; where all parameters had the same significance, 
researchers nowadays give each indicator its importance and attribute; which is affected 
by social and ethical perception based on individual, national and regional interests and 
not relying solely on technical and scientific information (Kim et al., 2005). An open-
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ended section is sometimes entailed in questionnaires so that participants can contribute 
with more information regarding some issues not covered in the original survey and these 
feedbacks are interpreted separately from the basic information included in the survey 
(Hassanain et al., 2010). 
          There are two forms of questionnaires; the hard-copy ones and those on the web. 
Hard-copy questionnaires provide the advantage of being readily filled in and submitted 
momentarily to the surveyor, while web-based questionnaires allow the data to be 
automatically analyzed; through a link between the collected database and data analysis 
software. Some important factors contributing to the success of the questionnaire are 
achieving an adequate number of responses to account for the legitimacy, checking how 
clear the questions are to the participants through a pilot survey and preparing questions 
that don‘t require much time to be answered. 
          The following is a list of merits and demerits of questionnaire surveys (AUDE, 
2006): 
Advantages: 
 Guaranteed detailed quantitative data gathered from end users 
 Enables the surveyor to benchmark the performance levels 
 Problems can be identified according to where they work in the building 
 Gathering viewpoints from wide range of individuals 
 Encouraging people to participate by granting them anonymity 





 Not easy to design as they require expertise 
 Need to be carefully introduced to guarantee the responses 
 Require time to be completed 
 Require special set of skills to be accurately analyzed 
 
3.3.4 Interviews/Focused Group Discussions 
          Interviews gives the surveyor the chance to discuss issues discovered upon 
analyzing the questionnaires responses that needs more clarifications, in order to better 
understand and obtain extra useful qualitative information (AUDE, 2006). These focus 
group meetings resemble those held for the purpose of group therapy; where a wide range 
of people from different ages, ethnicities and groups gather in one place and start 
brainstorming about the case in hand (Hassanain et al., 2010). To obtain the most reliable 
results it is preferred that the number of participants should not exceed 6-8 persons and 
that the case in hand is explained clearly in advance to avoid any confusion, also, if 
necessary, short breaks is in order after certain intervals of time. 
          According to AUDE, 2006, the following is a list of merits and demerits of the 
focused group discussions: 
Advantages: 
 Require less preparation time compared to designing questionnaires 
 Requires the involvement of few individuals (increasing the focus) 
84 
 
 Specific cases and issues can be discussed in details 
 Allows interactions between participants which provide deeper intuitions 
 Group meetings agendas are resilient, thus allowing the discovery of new issues 




 Require much easing from specialists 
 Qualitative data collected not as meticulousness as those gathered from the 
questionnaire 
 Difficulty of selecting non-biased participants 
 Anonymity is not guaranteed which scare people to share their thoughts 
 
3.4  Recommendations and Feedback 
               When an evaluator carries out a post occupancy evaluation without reporting the 
results and feedback, it is similar to a psychologist who diagnoses patients without giving 
them therapy; therefore, feedbacks should not be separated from the assessment process 
(Finch, 1999). An efficient feedback means there is a possibility for creativity coming 
from gained experience and allows the introduction of new quality control strategies for 
the upcoming designs and construction projects. This counters the academics‘ thoughts 
that post occupancy evaluations are somehow ineffective due to reliance on traditional 
principles and techniques throughout many ages (Leaman & Bordass 2007). According to 
Finch, 1999, assessment of building performance should surpass just gathering and 
analyzing some data to offer real solutions; the outcomes that will have a great effect on 
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designs in the future. In addition to offering solutions, many alternative strategies should 
be introduced as well after analyzing and discussing the outcomes with the primary 
stakeholders, then examining their costs and benefits which helps in prioritizing the 
implementation phases in the form of feed-backs and feed-forwards to ensure that the 
most effective actions are offered to the client (Preiser et al., 1988). 
 
3.5  Holistic POE Framework Methodology 
3.5.1 The need 
          The huge technological advancement and the constant alterations of the modern 
community in addition to the disconcerting change of the environment itself resulted in 
the urgent need of well-designed, vigorous, durable, efficient and beautiful buildings, 
nevertheless the continuous pressures regarding the environmental aspects of buildings 
operation. Engineers, architects, builders and facility managers always pursue the need to 
construct buildings that can adapt to today‘s modern world (Shika, et al., 2014). Thus, a 
holistic Post Occupancy Evaluation framework can help in identifying issues which can 
be used to enhance the performance of the building. See Figure 20. 
 
3.5.2 Planning Phase 
               Also called the pre-evaluation phase, it is where all the initial work is finished 
paving the way to start the actual evaluation process. It starts with identifying the scope, 
the level of effort in investigation and the involved stakeholders. The stakeholders are 
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invited to meet and the relevant historical background information and literature review is 
gathered as well as agreeing on the activities and the timeframe they will follow. Then 
comes the step of organizing the resources for carrying out the evaluation and designing a 
work plan, schedule and budget which determines the responsibilities and tasks of the 
project‘s team members. This goes parallel with identifying the suitable research and 
analysis methodologies, techniques and the evaluation criteria (Preiser et al., 1988). 
 
3.5.3 Conducting Phase 
               The prime job of this phase is to gather and analyze the data based on the 
standards and mechanisms set in the planning stage. Keeping in mind that data is 
gathered and analyzed depending on the performance factors determined in the first stage 
as well. 
 
3.5.4 Applying Phase 
               Many managers and designers do not concern themselves with reading the 
research results; because they think they do not have the time to do so, but they rather 
want to see the impact of these results on the designs and they become glad about that 
(Preiser, 1989).  Mohsini, 1989. Highlighted the problem that previous researches did not 
show any feedback mechanism in the industry and the results obtained by using modern 
theories and statistics were not useful enough to designers, building owners or facility 
managers. To ensure that the feedback will be accepted from the targeted audience, a 
value-based style is preferred for feedback and recommendations without elevating the 
status of statistics or mathematics scientists. 
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          Benchmarking against practical guidelines is now a main requirement for 
occupants and energy, but they are not easy to achieve because of the limited number of 
POE studies executed in each specific geographical area, ―at least 30 studies are required 
within the same geographical area for sound comparison‖ (Leaman et al., 2010). 
 
3.6  Performance Elements of Polyclinics 
          POE focus on three main aspects: Functional Performance, Technical Performance 
and Process (AUDE, 2006). An indicator of performance according to Kim et al., 2005 
―is a sign or marker that points to a condition to be measured, in order to evaluate specific 
qualities and performances‖. Those are typically involved within the building program; as 
a standard requirement during the design stage in the life cycle delivery of a building 
(Preiser et al., 1988). However, the changes in the performance indicators is subject to the 
purpose of evaluation and the case in hand (Kim et al., 2005), but the image of the 
building and the internal climate are often offered attention at the expenditure of 
behavioral and functional elements regarding the performance of the facility (Leaman & 
Bordass 2007). 
          As shown in table 3 and figures 9, 10 and 11, no previous study has collected the 
factors for evaluating building performance in an inclusive list; as many of those studies 
were focusing on the internal environment (Nooraei et al., 2013 & Inah et al., 2014), 
while other studies favored the emphasis on functional and behavioral factors of building 
assessment (Ilesanmi 2010; Fatoye & Odusanmi, 2009; Jiboye, 2012). This research 
however, offers a list of performance indicators extracted from the review of literature 
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and categorized in three standard types derived from previous building performance 
assessments, namely; technical, behavioral and functional factors as shown in figure 13. 
The performance elements of each of those categories are thoroughly discussed later. 
 
Figure 13: Performance Elements to be investigated in the research 
 
          Evaluation tools have been formulated with different standards, based on their 
compatibility with the features of case study buildings, and being located in different 
geographical areas for which the instruments were developed (Shika et al., 2014). 
Elements of Performance are gathered by researchers into different types and 
terminologies; nevertheless, meticulous study demonstrates they can be gathered under 
the main three types offered by Preiser et al., 1988. This is thoroughly elaborated in the 
upcoming sections. 
Technical Element 
• Thermal Comfort 
• Indoor Air Quality 
• Acoustical Comfort 
• Visual Comfort 
• Safety and Security 
• Cleanliness and 
Maintenance 
Functional Elements 
• Building Exterior 
• Building Overall 















3.6.1 Technical Performance Elements 
          These are factors dealing with the building‘s survival issues including fire safety, 
sanitation, ventilation, and structure. They also address aspects of safety, security and 
health (Preiser et al., 1988). Furthermore, these elements discuss the Indoor 
Environmental Quality (IEQ) from an environmental point of view; which affects the 
health of the occupants as well as their comfort and productivity (Choi et al., 2011). 
Technical performance elements comprise indoor air quality (IAQ), thermal, acoustical 
and visual comfort. These factors are measured either by specific devices or by surveying 
building users. 
 
3.6.1.1 Thermal Comfort 
A. Definition, Previous Studies and Terminology 
          Thermal comfort is regarded as one of the most significant piers in the process of 
assessing building performance (Lesbirel, 2012; ASHRAE 55, 2004; Leifer, 1998; 
Menzies & Wherrett, 2005; Meir 2009; Lee & Guerin, 2009; Preiser et al., 1988; Lai et 
al., 2009). The following table 4 shows the different terminologies, case studies and 





Table 4: Review o literature of thermal comfort studies 
Study 
terminology Reference Methodology 
Thermal comfort 
Abbaszabeh et al., 2006 Web-based IEQ survey 
Leifer, 1998 Works Canada Office User Satisfaction Survey 
Frontczak, 2011 
CBE-UC Berkeley survey + Measure of 
proximity to windows 
Lee & Guerin, 2009 
CBE-UC Berkeley survey + Measure of 
proximity to windows + Personal thermal 
controls 
Lai et al., 2009 Questionnaire + Physical Monitoring 
Pfafferott et al., 2004 Monitoring 
Hassanain et al., 2010 Questionnaires 
Menzies & Wherrett, 2005 Questionnaires 
Kim et al., 2005 Computer Software 
Khamidi et al., 2013 Monitoring 
ASHRAE 55, 2004 None 
Comfort 
Gou et al., 2012- Reporting 
symptoms. 
-Questionnaire Survey of 
symptoms for users. 
BUS questionnaire 
Nooraei et al., 2013 Questionnaire + Physical Monitoring 
Höppe, 2002 None 
 
          The term ―Thermal Comfort‖ is a derivative from the more general term ―Comfort‖ 
which means comfort within the surrounding thermal environment, and that is why it has 
been chosen to be used in this research. Thermal comfort can be inspected from 3 points 
of view depending on its definition: ―a psychological; a thermo-physiological and one 
based on the heat balance of the human body‖. The more common of them is the one 
provided by ASHRAE 55, 2004 as a psychological definition as ―the state of mind that 
expresses satisfaction with the surrounding thermal environment‖. Comfort is granted if 
the rate of bulk and heat transferred from or to the body is stable, also skin temperature 
and sweat rate are considered in the comfort range as well (Höppe, 2002). 
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          Based on the previous definitions and findings of the studies within this element, 
the term ―Thermal Comfort‖ was found as a derivative from the more general term 
―Comfort‖ which means comfort within the surrounding thermal environment, and that is 
why it has been chosen to be used in this research. 
 
B. Measurements 
          Important factors affecting Thermal comfort are the Air Conditioning systems and 
the natural ventilation systems through openings or windows; therefore, controlling both 
systems is crucial in determining the comfort level (Lesbirel, 2012). Theoretically, the 
optimum level achieved regarding the thermal comfort is identified through the PMV-
Predicted Mean Vote as per Fanger‘s theory; and that is achieved ―when the Percentage 
of Dissatisfied (PPD) index is equal to 10%, which is when at least 90% of persons are 
satisfied‖. Following are some of the elements affecting the level of thermal comfort 
including physical elements within the built environment and occupant‘s related elements 
(Lesbirel, 2012; Dall, 2013): 
 Relative humidity 
 Temperature 
 Air speed 
 (MRT) – Surrounding temperature of the indoor environment 
 Individual clothing (clo value) 




          Physical measurements, Post Occupancy Evaluation surveys and Walkthroughs can 
all be used to evaluate thermal comfort. Figure 14 shows the different evaluation 
techniques used to assess the thermal comfort with the variables. Post occupancy 
questionnaires and instrumental sampling are more prolonged forms of evaluation, unlike 
walkthroughs which are considered as initial evaluations used to determine maintenance 
issues or users‘ behavioral patterns. 
 
 





          Relative humidity, temperature, the speed of air and the temperature of the 
surrounding walls of the internal environment (Also known as Mean Radiant 
Temperature, MRT) are the four physical characteristics that affect thermal comfort; 
Measuring these elements defines the thermal comfort measurement (i.e. Monitoring or 
Sampling) (Dall, 2013). And these could be measured using a ―Solomat metre‖ shown in 
Figure 15. The second method of gauging thermal comfort is post occupancy surveys; 
which has the added value of bearing human perspective in mind. The surveys depend on 
Predicted Mean Vote (PMV), according to a thermal comfort scale consisting of seven 
points provided by ASHRAE-55- as shown in Figure 16- (Lisbirel, 2012). 
 
 
Figure 15: Human Comfort Index (ASHRAE-55, 2004) 
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          Lesbirel, 2012 highlighted other elements affecting thermal comfort including the 
building orientation and layout, office equipment and lighting control; with the HVAC 
system as the major affecting element. 
 
Figure 16: Solomat meter with humidity and temperature probe 
 
          Based on the previous studies, the measurements used in this research will include 
a walkthrough to measure the thermal comfort subjectively, a physical measurement for 
air velocity and temperature, an interview question regarding the overall satisfaction and 
following is a list of chosen indicators affecting the thermal comfort that will be used in 
the survey along with the references, in addition to an open ended section that will be 
added to the this section within the survey: 
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Table 5: Performance indicators of the thermal comfort (with references) 
Indicator Reference(s) 
The measurement of temperature in summer 
and winter 
Nooraei et al., 2013; Leifer, 1998; 
Hassanain, 2008; Hassanain et al., 
2010; Lee & Guerin, 2009; Gou et 
al., 2012; Khamidi et al., 2013 
Overall satisfaction with thermal comfort 
Nooraei et al., 2013; Menzies & 
Wherrett, 2005; Hassanain, 2008; 
Abbaszadeh, et al., 2006; Lai et al., 
2009; Gou et al., 2012; Frontczak, 
2011; Ibem 2011 
Humidity Moezzi & Goins, 2011 
Air movement Moezzi & Goins, 2011 
Inaccessible thermostat 
Moezzi & Goins, 2011; Lee & 
Guerin, 2009 
Control of thermostat by others 
Moezzi & Goins, 2011; Lee and 
Guerin, 2009 
Control over heating/cooling 
Gou et al., 2012; Hassanain et al., 
2010 
 
3.6.1.2 Indoor Air Quality (IAQ) 
A. Definition, Previous Studies and Terminology 
          The presence of oxygen in the air is the most significant of all human needs; when 
it is of a good quality, it greatly influences the human‘s productivity, health and comfort; 
therefore, air quality is regarded as one of the main standards on which satisfaction of 
occupants is based on in the built environment (Anderson et al., 2014; Dall, 2013; 
ASHRAE 62.1, 2004; Preiser et al., 1988; Leifer, 1998;; Lai et al., 2009;). Following in 




Table 6: Review of literature on indoor air quality studies 
Study 
terminology Reference Methodology 
Air Quality 
Abbaszabeh et al., 2006 Web-based IEQ survey 
Frontczak, 2011 
CBE-UC Berkeley survey + Measure of 
proximity to windows 
Leifer, 1998 Works Canada Office User Satisfaction Survey 
Khamidi et al., 2013 Monitoring 
Anderson et al., 2014 None 
Indoor Air Kim et al., 2005 Computer Software 
Indoor Air 
Quality 
Fatoye & Odusanmi, 2009 Personalized questionnaires 
Lai et al., 2009 Questionnaire + Physical Monitoring 
Lee & Guerin, 2009 
CBE-UC Berkeley survey + Measure of 
proximity to windows + Personal thermal 
controls 
Hassanain, 2008 Personalized survey 
Dall, 2013 None 
Brown, 1997 None 
Hassanain et al., 2010 Questionnaires 
Comfort Gou et al., 2012 BUS questionnaire 
Air Pollution Inah et al., 2014 Personalized Questionnaires 
 
          Dall, 2013 has defined the term Indoor Air Quality as the air quality inside a 
building or within the built environment. Brown, 1997 has also defined the Indoor Air 
Quality as ―the totality of attributes of indoor air that affect a person‘s health and well-
being necessitates the consideration for thermal requirements and respiratory 
requirements, prevents unhealthy accumulation of pollutants, and allows for a sense of 
well-being". Anderson et al., 2014 explains this more technically by saying that ―the 
comfortable range of the temperature, humidity, ventilation and chemical or biological 
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contaminants of the air inside a building‖. The most serious worry in this regard is the 
pollution of the air inside a building; which account for the cause of allergies, asthma and 
irritation. There are many dreadful effects resulting from bad indoor air quality; two of 
the most horrific of them are: Building Related Illnesses (BRI) and Sick Building 
Syndrome (SBS). Some of (SBS) symptoms include coughing, dizziness, nausea, throat, 
nose, and eye irritation, difficulty in concentration and headaches. According to the 
World Health Organization, every year about 4 million people dies from different causes 
related with low quality air of indoors, this is more than the entire registered number of 
people died because of the malaria and acquired immunodeficiency syndrome (AIDS) 
combined (Anderson et al., 2014). 
          While ―air quality‖ could refer to the quality of air in the indoor and outdoor 
environment, ―indoor air‖ or better still ―indoor air quality‖ is a more specific term to 
describe this element. ―Comfort" is a generic term, while ―Air Pollution‖ only refers to an 
aspect of ―Indoor Air Quality‖. 
 
B. Measurements 
          Dall, 2013 mentions some of the air pollutants including: Radon, particle, dust, 
Carbon Dioxide (CO2), Volatile Organic Compounds (VOCs) and tobacco smoke. 
Generally, indoor air contaminants differ from one building to another, however, they all 
comprise emission from paint, building material odors, cleaning or maintenance supplies, 




          Reasonable indoor air quality is obtained by the following elements as stated by 
ASHRAE 62.1, 2004: 
 Control over the source of pollutant which could originate indoor and 
outdoor. Indoor sources come from the practices of building occupants such as 
photocopying, smoking, cooking, laser printing and other activities. 
 Appropriate Ventilation which depends on the registered CO2 levels in 
the inhabited area and is fulfilled whenever the registered CO2 density compared 
to that outdoor is less than 700 ppm above the air concentration outdoors. 
 Humidity Control as humidity causes respiratory problems below 30 per 
cent and can stimulate the growth of some types of fungi and mold if exceeded 70 
per cent. Therefore, it is advised that humidity levels are kept between 30 and 60 
per cent. 
 Proper Filtration to manage pollutants to reasonable limits or entirely 
removing them. Pollutants like microorganisms, fumes, dust, smoke and pollen 
exist as minute particles with their sizes ranging from 0.01 and exceeding 100 
microns. Smaller particles mean more danger possibility, that is why particles 
smaller than 10 microns are more hazardous; as they have the ability to penetrate 
the innate defenses of the respiratory system. 
          Non-dispersive infra-red (NDIR) detectors can be utilized to measure relative 
humidity, CO2 density in the surrounding atmosphere and air temperature (Burnett, 
2005) [Shown in figure 17]. Post occupancy questionnaires are used to acquire a 
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subjective measurement of indoor air quality to discover irritants or odors that are 
cognizable by human visitors or occupants of an area. ASHRAE 62.1, 2004 assert that 
―the air can be considered acceptably free of annoying contaminants if 80% of a panel of 
at least 20 untrained observers deems the air to be not objectionable under representative 
conditions of use and occupancy. An observer should enter the space in the manner of a 
normal visitor and should render a judgment of acceptability within 15 seconds. Each 
observer should make the evaluation independently of other observers and without 
influence from a panel leader‖. 
 
 
Figure 17: Wall IAQ Monitor [Supco IAQ50] 
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          Based on the previous discussion it has been agreed that the walkthrough will 
measure the subjective issues with IAQ, a physical measurement will be taken for 
humidity, an interview question regarding the overall satisfaction will be used and shown 
below a list of the chosen indicators of the indoor air quality which will be used in the 
survey along with the references, in addition to an open ended section which will be 
added to the this section within the survey: 
 
Table 7: Performance indicators of the Indoor Air Quality [IAQ] (with references) 
Indicator Reference(s) 
Overall satisfaction with indoor air quality 
Hassanain, 2008; Lai et al., 2009; 
Lee & Guerin, 2009; Anderson et 
al., 2014; Fatoye & Odusami 2009; 
Gou et al., 2012 
Odour/Air pollution 
Fatoye & Odusami 2009; Anderson 
et al., 2014; Gou et al. 2012; 
Khamidi et al., 2013; Inah et al., 
2014 
Quality/freshness of air 
Leifer, 1998; Hassanain, 2008; 
Hassanain et al., 2010; Gou et al., 
2012; Khamidi et al., 2013; Ibem, 
2011 
Control of natural ventilation Hassanain, 2008; Gou et al., 2012 
Control of mechanical ventilation Hassanain, 2008; Gou et al., 2012 
Ventilation comfort 
Liu, 1999; Nooraei et al., 2013; 






3.6.1.3 Visual Comfort 
A. Definition, Previous Studies and Terminology 
          The ideal design of lighting that enhances the practices of building occupants 
contribute to a healthy and perfect visual environment; thus visual comfort is regarded as 
one of the most important factors in establishing the ideal indoor environment for a 
perfect building performance (Abbaszabeh et al., 2006; Lee & Guerin, 2009; Preiser et 
al., 1988; Nooraei et al., 2013; Menzies & Wherrett, 2005 Frontczak, 2011; Hassanain, 
2008). Following in table 8 shows the different terminologies, case studies and 
methodologies used in previous researches. 
 
          Visual comfort is defined by the IESNA (Illuminating Society of North America) 
as ―an essential human need that can affect task performance, health and safety, and 
mood and atmosphere‖. As a branch of visibility, visual comfort is connected to social 
communication, task performance, safety, health, and well-being (IESNA, 2000; 
Hassanain, 2008) [Figure 18]. Adequate lighting level to allow visibility and driving out 
any confusing effects like the disturbing glow are both considered two significant factors 
of visual comfort. Therefore, visual comfort can be defined as "human satisfaction with 
visibility provided by lightning sources and the control of disturbing effects like 




Table 8: Review of literature on visual comfort studies 
 
          For a Post Occupancy Evaluations that emphasizes Occupants‘ satisfaction, 
comfort and well-being, the term ―Visual Comfort‖ is considered more appropriate. 
Terminologies like ―Lighting‖ can refer to the performance of this element, but does not 
highlight the comfort and wellbeing of the occupants. 
 
Study 
terminology Reference Methodology 
Lighting 
Abbaszabeh et al., 2006 Web-based IEQ survey 
Frontczak, 2011 
CBE-UC Berkeley survey + Measure of 
proximity to windows 
Moezzi & Goins, 2011 CBE-UC Berkeley survey 
Lee & Guerin, 2009 
CBE-UC Berkeley survey + Measure of 
proximity to windows + Personal thermal 
controls 
Nooraei et al., 2013 Questionnaire + Physical Monitoring 
Leifer, 1998 Works Canada Office User Satisfaction Survey 
Gou et al., 2012 BUS questionnaire 
Khamidi et al., 2013 Monitoring 
Visual comfort 
Kim et al., 2005 Computer Software 
Lai et al., 2009 Questionnaire + Physical Monitoring 
Hassanain, 2008 Questionnaires 
Hassanain et al., 2010 Questionnaires 
IESNA, 2000 None 
Dall, 2013 None 








Figure 18: Human needs achieved through visibility [As is: IESNA,2000] 
 
B. Measurements 
          Acceptable illumination differs according to the activities and peoples 
requirements; for instance, the illumination level needed by an aged person differs from 
that of a younger one in order to obtain the same preciseness and speed in finishing a 
task. Both luminance (measuring the magnitude of emitted light from a given surface) 
and illuminance (measuring the magnitude of light falling on a given surface) are 
considered main elements in measuring acceptable lighting levels (Williams, 1999). 
Those elements of visual comfort levels can be measured using several devices. Standard 
lighting for walkways and corridors needs to be around 50 lux, but the amount needs to 
be increased to 750 lux when studying something like an engineering drawing (Dall, 
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2013). The Illuminating Engineering Society of North America (IESNA) is regarded as 
the major authority for determining lighting needs, it has issued a table of 
recommendations for lighting covering common activities like writing and reading as 
well as many special tasks such as baking bread, parking and drafting (Williams, 1999) as 
shown in table 10. 
          Questionnaire surveys can be utilized to measure visual comfort while bearing in 
mind the occupants‘ fulfillment regarding the quality, quantity and control over glow, 
lighting, luminance, shadows and suitable luminance. Resembling ASHRAE‘s Human 
comfort indicator, the survey was proposed in a scale of 7-point-like. 
          Based on the previous studies it has been decided that a walkthrough will assess the 
visual comfort subjectively, a physical measurement will be taken for natural and 
artificial lighting levels, an interview question regarding the overall satisfaction will be 
used and following is a list of the chosen indicators affecting the visual comfort which 
will be used in the survey along with the references, in addition to an open ended section 
which will be added to the this section within the survey: 
 
Table 9: Performance indicators of the visual comfort (with references) 
Indicator Reference(s) 
Overall satisfaction with visual comfort 
Lee & Guerin, 2009; Hassanain, 
2008; Frontczak, 2011; Gou et al., 
2012; Hwang & Kim, 2011 
Daylight (natural lighting) 
Liu, 1999; Menzies & Wherrett, 
2005; Leifer, 1998; Hassanain, 
2008; Hassanain et al., 2010; 
Nooraei et al., 2013; Gou et al., 
2012; Khamidi et al., 2013; Moezzi 
& Goins, 2010; Ibem, 2011 
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Illumination level/How bright are the lights 
(artificial lighting) 
Leifer, 1998; Hassanain, 2008; 
Hassanain et al., 2010; Lai et al., 
2009; Lee & Guerin, 2009; 
Frontczak, 2011; Gou et al., 2012; 
Moezzi & Goins, 2010; Hwang & 
Kim, 2011 
Use of Electric lighting (control) 
Leifer, 1998; Menzies & Wherrett, 
2005; Hassanain, 2008; Moezzi & 
Goins, 2010 
Glare problems 
Leifer, 1998; Menzies & Wherrett, 
2005; Khamidi et al., 2013; Moezzi 
& Goins, 2010; Hwang & Kim, 
2011 
Adequacy of lighting levels in the corridors of 
the building 
Hassanain, 2008 
Effectiveness of shutter (Control of daylight) 
Khamidi et al., 2013; Moezzi & 
Goins, 2010 
 




3.6.1.4 Acoustical Comfort 
A. Definition, Previous Studies and Termenology 
          Acoustical comfort is one of the constituents of the interior environmental quality 
elements that affects not only occupancy fulfillment, but also the wellbeing and health 
within the built ambience; as noise-induced hearing loss (NIHL) became one of the 
biggest worries towards achieving general and occupational health (Al Shimemeri et al., 
2011). This explains why many studies have been carried out to discuss this very factor 
(Frontczak, 2011; Fatoye & Odusanmi, 2009; Abbaszabeh et al., 2006; Lee & Guerin, 
2009; Menzies & Wherrett, 2005; Moezzi & Goins, 2011; Kim et al., 2005). And this is 
explained in the following table 11. 
 
Table 11: Review of literature on acoustical comfort studies 
Study 
terminology Reference Methodology 
Acoustics 
Abbaszabeh et al., 2006 Web-based IEQ survey 
Frontczak, 2011 
CBE-UC Berkeley survey + Measure of 
proximity to windows 
Moezzi & Goins, 2011 CBE-UC Berkeley survey 
Acoustic Quality Lee & Guerin, 2009 
CBE-UC Berkeley survey + Measure of 
proximity to windows + Personal thermal 
controls 
Acoustic Comfort 
Kim et al., 2005 Computer Software 
Menzies & Wherrett, 2005 Questionnaires 
Hassanain, 2008 Questionnaires 
Noise 
Gou et al., 2012 BUS questionnaire 
Khamidi et al., 2013 Monitoring 





          Auditory comfort can be defined as supplying a given building with acoustic 
elements that ease and enable clear speech contact among the building users (Ben Lasod, 
2013). Acoustic comfort is achieved when the building has suitable auditory support for 
concentrative work, interaction and confidentiality (GSA, 2011). Preiser et al., 1988 
presents a definition that is detailed and more related to the occupational context by 
saying that ―acoustic comfort covers the ambient level of sound, the transmission of 
sound between areas and rooms, reverberation, and specific areas such as machine noise 
and auditorium acoustics‖. 
          The most common themes however are Acoustics and Acoustic comfort, the latter 
is more suitable in describing the element for a post-occupancy evaluation aimed at 
assessing the comfort, wellbeing and satisfaction of building occupants. 
 
B. Measurements 
          Human recognition is a crucial factor in measuring noise magnitude (Al Shimemeri 
et al., 2011), nevertheless, human ear cannot sense all forms and levels of sound, which is 
why SLM (Sound Level Meters) are used to identify frequencies and provide measures 
Aural Comfort Lai et al., 2009 Questionnaire + Physical Monitoring 
Noise Control Leifer, 1998 Works Canada Office User Satisfaction Survey 
Noise Pollution 
Inah et al., 2014 Personalized Survey 
Fatoye & Odunsanmi, 2009 Personalized questionnaires 
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that are similar to the people‘s realization of sound (Figure 19). Many parameters are 
utilized in measuring and assessing acoustic comfort such as: room criterion (RC), noise 
rating (NR), noise criterion (NC) curves, balanced noise criterion (BNC), preferred noise 
criterion (PNC), equivalent sound pressure level (SPL) and loudness level. Previous 
studies show that due to it being the nearest to human recognition of sound, the SPL 
[equivalent sound pressure level] is the most frequently applied criterion in this regard 
(Lai et al., 2009). When the human is subjected constantly to over 85 dB A-weighted 
sound level, it might lead to a permanent hear loss.  
 




          The following table 12 shows a list of average values of background noise for 
internal spaces, and the critireson used can be easily adjusted to a dBA value. 
 




          Based on the previous studies it has been agreed that the walkthrough will be used 
to measure the subjective issues with Acoustical Comfort, a physical measurement will 
be taken for noise levels, an interview question regarding the overall satisfaction will be 
used and shown below a list of the chosen indicators affecting the acoustical comfort 
which will be used in the survey along with the references, in addition to an open ended 




Table 13: Performance indicators of the acoustical comfort (with references) 
Indicator Reference(s) 
Overall satisfaction with noise 
Liu, 1999; Fatoye & Odunsanmi, 
2009; Gou et al., 2012; Lee & 
Guerin, 2009; Menzies & Wherrett, 
2005; Hassanain, 2008; Lai et al., 
2009 
Background noise level Leifer, 1998; Khamidi et al., 2013) 
Noise from air system/HVAC system 
Leifer, 1998; Hassanain, 2008; 
Moezzi & Goins, 2011 
Noise from lightning 
(Leifer, 1998; Hassanain, 2008; 
Moezzi & Goins, 2011 
Noise from outside the building 
Leifer, 1998; Gou et al. 2012; 
Khamidi et al., 2013; Hassanain, 
2008; Moezzi & Goins, 2011 
Noise from people between rooms/Sound 
Privacy 
Lee & Guerin, 2009; Gou et al., 
2012; Hassanain, 2008; Moezzi & 
Goins, 2011 
Control over noise Gou et al., 2012; Ibem, 2011 
 
3.6.1.5 Safety and Security 
A. Definition, Previous Studies and Terminology 
          Fire safety is one of the foremost structurally - assessed security factors; because of 
the big worry for both life and property (Preiser et al., 1988). Because researches favor to 
objectively assess fire safety and security; it is usually discussed in researches related to 
evacuation studies and risk evaluation. The objective assessment of fire security is done 
by using checklists that are customized in compliance with code requirements for 
example the International Building Code (IBC) 2012. Following in table 14 shows the 




Table 14: Review of literature on safety and security studies 
 
          Safety and security of properties is defined as ―the protection and securing of 
residents and their property, prevention of anything that may threaten them, investigation 
of crimes and community participation in efforts to address causes of crime‖ 
(http://www.etu.org.za/toolbox/docs/government/safety.html). Ben Lasod, 2013 also 
defines it as ―the control of recognized hazards to achieve an acceptable level of risk‖. 
Relevant standards include the toxicity of burning materials, the fire resistance of the 
main element of structure for a building, flame spread, smoke generation, the ease of 
evacuation in case of a fire and fire extinguishment and containment (Preiser et al., 
1988). ―Safety and Security‖ best describes the issues related to this element including 




terminology Reference Methodology 
Fire Safety Hassanain, 2008 Personalized questionnaires 
Safety & Security 
Khalil & Nawawi, 2008 Personalized questionnaires 
Liu, 1999 Questionnaires 
Hassanain et al., 2010 Questionnaires 
Ben Lasod, 2013 None 
Preiser et al., 1988 None 




          Based on the previous studies it has been decided that a walkthrough will assess the 
subjective and objective issues of safety and security, an interview question regarding the 
overall satisfaction will be used and following is a list of the chosen indicators affecting 
the safety and security which will be used in the survey along with the references, in 
addition to an open ended section which will be added to the this section within the 
survey: 
Table 15: Performance indicators of safety and security (with references) 
Indicator Reference(s) 
Overall satisfaction with safety and security Khalil & Nawawi, 2008 
Ease to identify emergency exits to occupants 
and visitors/ Emergency/Escape route 
Hassanain, 2008; Fatoye & 
Odusami, 2009 
Anti-crime measure 
Ukoha & Beamish, 1997; Liu, 
1999 
Ease of exiting the building in cases of fire 
emergencies 
Liu, 1999; Hassanain, 2008 
Ease to identify and reach fire alarm systems Hassanain, 2008 
Quality and perception of fire safety systems in 
the building 
Liu, 1999; Hassanain, 2008; Ibem 
2011 
 
3.6.1.6 Cleanliness and Maintenance 
A. Definition, Previous Studies and Terminology 
          One of the most significance issues in buildings is the management of cleanliness 
and maintenance (Nor ‗Aini et al., 2013); as high maintenance quality can guarantee the 
occupants‘ satisfaction and fulfillment. Following in table 16 shows the different 
terminologies, case studies and methodologies used in previous researches. 
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Table 16: Review of literature on cleanliness and maintenance studies 
 
          Among many specialists who put a definition for maintenance, (Jansen and van 
Mossel, 2010) define it as    ―work needed to keep a dwelling at or to restore a dwelling 
to an acceptable standard, and also includes minor improvements‖; (Pang and Lai, 2010) 
as well define it as ―activities that can prevent building decay, diminish breakdowns, and 
eliminate safety hazards‖. Maintenance‘s main objective is to retain a given facility in the 
most possible close case to the original one; which is the depiction of (Jansen and van 
Mossel, 2010)‘s definition of maintenance. Cleanliness and Maintenance best describes 
the element since occupant satisfaction is also influenced by the effectiveness and quality 




terminology Reference Methodology 
Cleanliness and 
Maintenance 
Gou et al., 2012 CBE occupant satisfaction survey 
Management and 
Maintenance 
Nooraei et al., 2013 Questionnaire + Physical Monitoring 
Liu, 1999 Questionnaire 
Building 
Maintenance 
Nor ‗Aini et al., 2013 Questionnaire 
Van Mossel & Jansen, 2010 Questionnaire 
Inah et al., 2014 Questionnaire 
Maintenance 
Quality 
Ilesanmi, 2009 Questionnaire 
Public Housing 
Management 




          Researches have focused subjectively and objectively on the performance of 
maintenance work. Many researchers criticized the conventional idea of evaluating 
maintenance performance to be based on only financial considerations; as they believe 
that the measurement of performance has to be objectively relying on services and 
environment and the building physical characteristics through standards or bye-laws and 
the use of codes. The subjective methodology is the most popular approach that analyzes 
occupants‘ perceptions (Nor ‗Aini et al., 2013). 
          Based on the previous studies it has been agreed to use a walkthrough assessment 
to judge the subjective and objective issues regarding cleanliness and maintenance, an 
interview question regarding the overall satisfaction will be used and following is a list of 
the chosen indicators of the cleanliness and maintenance which will be used in the survey 
along with the references, in addition to an open ended section which will be added to the 
this section within the survey: 
 
Table 17: Performance indicators of the cleanliness and maintenance (with references) 
Indicator Reference(s) 
Quality management and maintenance of 
facilities 
Fatoye & Odusami, 2009; Nor 
‗Aini et al., 2013; Liu, 1999; Ibem, 
2011; Gou et al., 2012; Nooraei et 
al., 2013 
Maintenance of building components van Mossel & Jansen, 2010 
Maintenance of installations van Mossel & Jansen, 2010 
Maintenance of surrounding grounds 
van Mossel & Jansen 2010; Gou et 
al., 2012 
Level of Deterioration in building Fatoye & Odusami, 2009 
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Speed and efficiency of maintenance services 
for indoor facilities 
Liu, 1999; Hassanain et al., 2010; 
Nor ‗Aini et al., 2013; Nooraei et 
al., 2013 
Handling of users‘ complaints Ukoha & Beamish, 1997 
Management response to necessary repairs Ukoha & Beamish, 1997 
Maintenance team is easy to contact Nor ‗Aini et al., 2013 
 
3.6.2 Functional Performance Elements 
          These elements have to do regarding the competency and functionality level of the 
medical facility attributes. Functional factors mainly comprise wide areas for activities, 
ease of access and the suitability of the necessary facilities in addition to other attributes 
like efficiency of circulation and communication, services, recognition of change over 
time and telecommunications. The degree of responsiveness of these functional elements 
to the special needs of the occupants is crucial in order to be directly supporting the 
activities within the building. 
 
3.6.2.1 Building Exterior 
A. Definition and Previous Studies 
          The exterior faces of a building, also called the façade, is usually used to refer to 
the wall in which the building entry is located. Building exterior represents the building 
envelope itself in addition to the surrounding within the premises including parking 
spaces, walk paths, greens and every layout element. The exterior design of healthcare 
facilities is the first thing encountered by either patients or visitors; therefore, the external 
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environment of healthcare facilities must be well established and other elements like 
parking spaces and signage should be correlated in order to ease the access of patients, 
visitors and the medical staff as well. Research proved a solid link between health 
outcomes and the physical environment in which a person lives or receives treatment 
(Rollins, 2004; Ulrich et al., 2008; Whitehouse et al., 2001; Gesler, Bell, Curtis, Hubbard, 
& Francis, 2004). Therefore, most of the focus is currently directed towards the genuine 
architectural design of a healthcare facility (Reiling, 2007). The design community, 
particularly healthcare designers, showed a remarkable concern regarding the notion of 
‗place making‘ or the provision of perfect psychological fit between people and their 
physical surroundings (Sime, 1986; Prasad, 2008). Elf et al, 2015 proposed that 
Successful application of new styles and models of healthcare to obtain better and safe 
care relies on the physical environment of the healthcare facility (or the healthcare 
architecture) within which the facility is built. 
 
B. Measurements 
          Based on the previous studies it has been decided that a walkthrough will be 
carried out to judge the subjective and objective issues of building exterior, an interview 
question regarding the overall satisfaction will be used and following is a list of the 
chosen indicators affecting the building exterior which will be used in the survey along 
with the references, in addition to an open ended section which will be added to the this 
section within the survey: 
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Table 18: Performance indicators of the building exterior (with references) 
Indicator Reference(s) 
Appropriateness of location within the 
neighborhood/city 
Ukoha & Beamish, 1997; 
Liu, 1999; Fatoye & Odusami, 
2009; Ibem, 2011; The center for 
Health Design, 2011 
Adequacy of parking area 
Fatoye & Odunsanmi, 2009; The 
center for Health Design, 2011 
Walking distance from parking area to the 
nearest entrance 
The center for Health Design, 2011 
Clearness and availability of exterior signage The center for Health Design, 2011 
Visibility and clearness of entrances for all 
users 
The center for Health Design, 2011 
Availability of disabled parking slots 
Liu, 1999; Fatoye & Odunsanmi, 
2009; The center for Health 
Design, 2011 
Availability of appropriate ramps for the 
wheelchair to use 
Liu, 1999; Fatoye & Odunsanmi, 
2009 
Appropriateness of entrance doors for the 
wheelchair entry 
Liu, 1999; Fatoye & Odunsanmi, 
2009; The center for Health 
Design, 2011 
The quality of landscape around the building 
Fatoye & Odusami, 2009; 
Hassanain et al., 2010 
Ease of navigation within the parking area 
Ukoha & Beamish, 1997; 
Hassanain et al., 2010; The center 
for Health Design, 2011 
The provision of designated parking spaces for 
staff 
The center for Health Design, 2011 
Provision of separate entrance for staff The center for Health Design, 2011 
The adequacy of lighting in the parking and 
around the building 
Liu, 1999; Fatoye & Odusami, 
2009; Ibem, 2011; Hassanain et al., 
2010 
Protection of entrances from the weather 
conditions 
The center for Health Design, 2011 
Availability of separate entrances for infectious 
patients 
The center for Health Design, 2011 
Availability of shading elements to minimize 
solar gain and direct sunlight 





3.6.2.2 Building Overall (Interior) 
A. Definition and Previous Studies 
          Building interior overall indicates all the areas of interest that can be applied to all 
spaces within the building, no matter what function it serves. In 2004, the National 
Council for Interior Design Qualifications (NCIDQ) defined the interior designs of 
buildings as ―multi-faceted profession in which creative and technical solutions are 
applied within a structure to achieve a built interior environment‖. Healthcare facilities, 
especially hospitals, comprise many sensational rooms like operation rooms (OR) and 
quarantine areas, thus the design of these facilities must up to the sensational level they 
represent to the entire facility, they also should be equipped with proper heat controlling 
systems and air conditioning (HVACs) in addition to appropriate ventilation to secure the 
internal conditions for both patients and the entire medical staff (doctors, nurses, …. etc.). 
POE questionnaires of the medical staff can be used to assess the indoor environmental 
quality (IEQ) inside the healthcare facilities and its effect on them as well as the patients 
(Dascalaki, Gaglia, Balaras, Lagoudi, 2009). The American Society of Interior Design 
(ASID) describes the core of Interior Design as ―functional‖, and also ―an improvement 
of the quality of life and culture of the occupants‖. The notion and concept of quality 
interiors have been illustrated by many; (Ching, 2005) for instance highlights that the 
inner spaces between buildings are characterized by the architectural elements of the 
compound which comprise walls, windows, ceilings, floors, doorways, and stairways. 
Interior constituents are introduced for visual and functional purposes; as they make the 
interior spaces livable, aesthetically satisfying and psychologically pleasing for activities 




          Based on the previous studies it has been agreed that a walkthrough will be carried 
out to judge the subjective and objective issues of building overall interior, an interview 
question regarding the overall satisfaction will be used and following is a list of the 
chosen indicators affecting the building exterior which will be used in the survey along 
with the references, in addition to an open ended section which will be added to the this 
section within the survey: 
Table 19: Performance indicators of the building overall [interior] (with references) 
Indicator Reference(s) 
Size of public areas and lobbies 
Ukoha & Beamish, 1997; 
Hassanain, 2008; Hassanain et al., 
2010; Fatoye & Odusami, 2009; 
Leifer, 1998; Frontczak, 2011; 
Ibem, 2011; Lee & Guerin, 2009;  
Quality of furniture in public areas and lobbies 
Hassanain, 2008; Hassanain et al., 
2010; Frontczak, 2011; Lee & 
Guerin, 2009 
Ease of way-finding within the building (Plan) 
Liu, 1999; Fatoye & Odusami, 
2009; Inah et al., 2014; Zengal et 
al., 2011 
Adequacy of signage in the building ( rooms #, 
way-finding) 
The center for Health Design, 2011 
Adequacy of vertical circulation (elevators & 
staircases) /  horizontal circulation (corridors & 
lobbies) in the building 
Liu, 1999 
Overall satisfaction with adequacy of building 
spaces 
Ukoha & Beamish, 1997; Fatoye & 
Odusami, 2009; Inah et al., 2014; 
Hassanain et al., 2010; Ibem, 2011 
Availability of storage spaces in the building 
Ukoha & Beamish, 1997; 
Hassanain, 2008; Leifer, 1998; 
Fatoye & Odusami, 2009; Gou et 
al., 2012; Inah et al., 2014 
Building ceiling height 
Liu, 1999; Fatoye & Odusami, 
2009; Inah et al., 2014 
Availability of drinking fountain 
Liu, 1999; Hassanain et al., 2010; 




3.6.2.3 Check-in/out and Waiting Areas 
A. Definition and Previous Studies 
          One of the most significant elements of an efficient healthcare and medical service 
is the degree of satisfaction of the reviewers and patents within the boundaries of the 
healthcare facilities, and the waiting areas and check in/out zones are crucial in achieving 
this satisfaction. Many infections such as pulmonary tuberculosis (TB), measles and 
influenza are known to be dispersed through the air; that is why waiting areas of 
healthcare facilities pose a huge challenge; since huge number of patients gather in such 
areas and can be vulnerable to potentially pathogenic microorganisms from other 
patients. Therefore, it is crucial recognize the risks posed by infectious individuals in 
waiting areas to minimize the spread of airborne infections and to provide a good 
relaxing experience for them (Beggs et al, 2010). 
 
B. Measurements 
          Based on the previous studies it has been agreed to carry out a walkthrough to 
assess the subjective and objective issues of check-in and waiting areas, an interview 
question regarding the overall satisfaction will be used and following is a list of the 
chosen indicators affecting the building exterior which will be used in the survey along 
with the references, in addition to an open ended section which will be added to the this 





Table 20: Performance indicators of the check-in/out and waiting areas (with references) 
Indicator Reference(s) 
Adequacy of spaces designated for patient‘s 
registration 
Fatoye & Odusami, 2009;  
Proximity of suppliers and printers to 
registration staff 
The center for Health Design, 2011 
 
Availability of physical barriers for ensuring 
patient‘s privacy during registration 
Separation of registration and waiting area from 
main circulation hallway 
Adequacy of waiting area to accommodate 
patients 
Quality of furniture in waiting area 
Hassanain, 2008; Hassanain et al., 
2010; Frontczak, 2011; Lee & 
Guerin, 2009 
 
3.6.2.4 Patient-Clinical Interaction Spaces 
A. Definition and Previous Studies 
          The main focus in the process of designing and constructing healthcare systems is 
on the patients and how they can have the best possible experience during their visits. In 
order to achieve that, measurements are taken to reduce the patients‘ anxiety and stress 
through the idea of being in a good physical environment and provide means of 
distraction and comfort for the patients. This also applies to examination rooms in 
hospitals and clinics; by instating means of comfort and sterilization for the patient while 






          Following is a list of indicators affecting the patient clinician interactional spaces 
performance and were used in previous researches along with the references: 
          Based on the previous studies it has been decided that a walkthrough will be 
carried out to judge the subjective and objective issues of Patient-Clinician Interactional 
Spaces, an interview question regarding the overall satisfaction will be used and 
following is a list of the chosen indicators affecting the patient-clinician interactional 
spaces which will be used in the survey along with the references, in addition to an open 
ended section which will be added to this section within the survey: 
 
Table 21: Performance indicators of the patient clinician interactional spaces (with references) 
Indicator Reference(s) 
Appropriateness of exam table location to save 
the patients‘ privacy 
The center for Health Design, 2011 
Adequacy of seating in exam room to 
accommodate patients and visitors 
The center for Health Design, 2011 
The availability of curtains at windows of exam 
room to ensure the privacy 
Liu, 1999; The center for Health 
Design, 2011 
Availability of visual indicators to show exam 
room status 
The center for Health Design, 2011 
Quality of furniture in the exam room 
Y. Liu et al., 2018; Hassanain, 
2008; Hassanain et al., 2010; 
Frontczak, 2011; Lee & Guerin, 
2009 
Availability of special exam rooms for 
infectious patients 
Hassanain, 2008; Hassanain et al., 
2010; Frontczak, 2011; Lee & 
Guerin, 2009 
Adequacy for storage within the exam room 
Ukoha & Beamish, 1997; 
Hassanain, 2008; Leifer, 1998; 
Fatoye & Odusami, 2009; Gou et 
al., 2012; Inah et al., 2014 
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3.6.2.5 Staff Spaces 
A. Definition and Previous Studies 
          As well as the patients, the medical staff in any hospital should receive the same 
amount of focus and care for their safety and comfort while conducting the medical work; 
the days of broken closets with piled clothes and personal stuff are long gone in the 
modern design of healthcare facilities. ―Reducing stress and fatigue, and providing 
ergonomically supportive spaces, are now top-level goals,‖ confirms Carolyn BaRoss, 
design principal and firm wide healthcare interior design director for Perkins+Will (New 
York). ―It‘s in healthcare organizations‘ best interest to have happy and healthy staff 
whom enjoy their workplace and are as effective as possible in it.‖ 
 
B. Measurements 
          Based on the previous discussion it has been agreed to carry out a walkthrough will 
to assess performance of staff spaces and following is a list of the chosen indicators 
needed in order to achieve healthy working spaces for the medical staff which will be 
used in the survey along with the references, in addition to an open ended section which 





Table 22: Performance indicators of the staff spaces (with references) 
Indicator Reference(s) 
Adequacy of break and changing rooms for staff The center for Health Design, 2011 
Adequacy of storage for staff items and clothes 
Ukoha & Beamish, 1997; 
Hassanain, 2008; Leifer, 1998; 
Fatoye & Odusami, 2009; Gou et 
al., 2012; Inah et al., 2014; The 
center for Health Design, 2011 
Quality of furniture in staff spaces 
Y. Liu et al., 2018; Hassanain, 
2008; Hassanain et al., 2010; 
Frontczak, 2011; Lee & Guerin, 




A. Definition and Previous Studies 
          Laboratories are considered an indispensable constituent of healthcare facilities 
nowadays. Many hospitals and healthcare systems consider building their own 
laboratories inside the hospitals rather than sending samples to third parties to get tested 
and analyzed. The American Society for Clinical Laboratory science (ASCLS) regard 
laboratories as ―vital healthcare detectives‖ that provide analyses information and data to 
―assist physicians in patient diagnosis and treatment, as well as in disease monitoring or 
prevention. Establishing laboratories within the premises of the healthcare facility helps 
the doctors to instant diagnosis of different disease and save time and money for both the 





          Based on the previous studies, following is a list of the chosen indicators that 
should be present in laboratories to ensure its safety and performance which will be used 
in the survey along with the references, in addition to an open ended section which will 
be added to the this section within the survey: 
 
Table 23: Performance indicators of the laboratories (with references) 
Indicator Reference(s) 
Adequacy of the laboratory space UCSF 2011 
Adequacy of storage space in the laboratory Kamal et al., 2013 
Quality of circulation in the laboratory UCSF 2011 
Quality of furniture in the laboratories 
Y. Liu et al., 2018; Hassanain, 
2008; Hassanain et al., 2010; 
Frontczak, 2011; Lee & Guerin, 
2009; The center for Health 
Design, 2011 
Overall satisfaction with the laboratories Kamal et al., 2013 
 
3.6.2.7 Administrative Offices 
A. Definition and Previous Studies 
          Administrative offices in healthcare facilities represent the offices and workplaces 
designated to the medical staff and hospital managers and employees. The good design of 
these offices contributes in providing the doctors the chance to practice their jobs 
efficiently and comfortably. Offices inside healthcare facilities vary between private 
offices and shared offices. Fröst, 2016 stated that the administrative team in healthcare 
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facilities ―perform a large part of administrative work and, therefore, need supportive and 
easily accessible administrative workplaces‖. He also included results from studies 
conducted on healthcare facilities in Sweden that advocate for the ―need for workplaces 
where administration could be carried in today‘s healthcare environments‖. 
 
B. Measurements 
          Based on the previous studies, following is a list of the chosen indicators that 
should be maintained to assist and support the administrative team which will be used in 
the survey along with the references, in addition to an open ended section which will be 
added to the this section within the survey: 
 
Table 24: Performance indicators of the administrative offices (with references) 
Indicator Reference(s) 
Adequacy of the number offices in the building 
The center for Health Design, 
2011; Iftikhar, 2018 
Size of individual office in the building 
Ukoha & Beamish, 1997; Inah et 
al., 2014; Hassanain, 2008; 
Hassanain et al., 2010; Fatoye & 
Odusami, 2009; 
Availability of formal Meeting Room Iftikhar, 2018 
Quality of furniture in the offices 
Y. Liu et al., 2018; Hassanain, 
2008; Hassanain et al., 2010; 
Frontczak, 2011; Lee & Guerin, 
2009; The center for Health 
Design, 2011 





A. Definition and Previous Studies 
          No one can deny the importance of healthy and clean toilets and restrooms inside 
any public place; as toilets are among the places where, if not clean, people can easily be 
swarmed with different types and species of bacteria leading to many infectious diseases. 
Therefore, cleaning and sterilizing toilets and W. Cs in healthcare facilities should be 
given ultimate attention as operation rooms and various clinics; ―The patient bathroom is 
one of the most vulnerable areas in a hospital from the standpoint of infection control, 
and slips and falls,‖ says Ken Bowman, director of interior design at Earl Swensson 
Associates (Nashville). When designing toilets inside healthcare facilities, the focus 
should not be only placement, but also on equipping these rooms with tools that help the 
disabled patients and preserve their privacy. 
 
B. Measurements 
          Based on the previous studies, following is a list of the chosen indicators that 
should be considered in toilets and W.Cs in healthcare facilities which will be used in the 
survey along with the references, in addition to an open ended section which will be 





Table 25: Performance indicators of the toilets/W.Cs (with references) 
Indicator Reference(s) 
Adequacy of the number of toilets in the 
building 
Liu, 1999; Fatoye 
& Odusanmi, 2009; Hassanain et 
al., 2010; Ibem, 2011; Inah et al., 
2014 
Availability of ADA toilet units in the building 
Liu, 1999; Fatoye & Odunsanmi, 
2009 
Quality of fixtures 
Ukoha & Beamish, 1997; Fatoye & 
Odusami, 2009 
Overall satisfaction with the toilets Fatoye & Odusami, 2009 
 
 
3.6.3 Behavioral Performance Elements 
          The behavioral performance elements are relevant to psychological, social, 
aesthetic levels and cultural aspects; as they are connection between the occupants‘ 
activities and the physical environment. Some classic issues include: Does the functional 
space between zones in a building affects the recurrence of use?  How the number of 
individuals sharing a space and size of that space affect the building occupants? What 
attributes will best give a proper image for a building? Does the setup of circulation 
passages affect social interaction? How can an adequate amount of social interaction and 
privacy be achieved towards building residents? What are the design features that inspire 
the occupants‘ awareness of both a stimulating and understandable building? These are 
some of the questions that the behavioral factors pose, and their impacts on the design 
can be achieved in the meticulous building programming phase (Preiser et al., 1988). 
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3.6.3.1 Privacy and Territoriality 
A. Definition, Previous Studies and Terminology 
          This factor is concerned with the behavioral nature of occupants inside a facility. 
What defines the level of interaction or privacy that can be obtained is the capability of a 
group of people to control an area that involves visual, aural and physical access. Some 
elements affecting the level of privacy in a facility are access, wall design and openings. 
Privacy and territoriality are exceptionally significant for offices as well as external urban 
spaces (Preiser et al., 1988). Inah et al., 2014 and Ibem, 2011 call this element ―Level of 
privacy‖, while Preiser et al., 1988 utilized a different term ―Privacy and Territoriality‖; 
as it also includes occupants‘ fulfillment with the capability to control space, and that‘s 
why it will be used in the research. 
 
B. Measurements 
          Based on the previous studies it has been decided that a walkthrough will assess the 
subjective and objective issues of privacy and territoriality, an interview question 
regarding the overall satisfaction will be used and following is a list of the chosen 
indicators affecting the privacy and territoriality which will be used in the survey along 
with the references, in addition to an open ended section which will be added to the this 




Table 26: Performance indicators of the privacy and territoriality (with references) 
Indicator Reference(s) 
The level of privacy in spaces 
Ukoha & Beamish, 1997; Fatoye & 
Odusami, 2009; Ibem, 2011; Inah 
et al., 2014 
Privacy from neighboring buildings Liu, 1999 
Density of population within the public areas Liu, 1999 
Separated circulation of staff from patients The center for Health Design, 2011 
Overall satisfaction with privacy and 
territoriality 
Ukoha & Beamish, 1997; Fatoye & 
Odusami, 2009; Ibem, 2011; Inah 
et al., 2014 
Use of solid doors and walls to ensure the 
privacy 
The center for Health Design, 2011 
Separation of break room from rest of spaces The center for Health Design, 2011 
 
3.6.3.2 Appearance 
A. Definition, Previous Studies and Terminology 
          Appearance is naturally among the most significant factors in building 
performance; as it tackles the users‘ aesthetic impression of the facility (Preiser et al., 
1988). Dampness, color fading, fragmentation, wind permeation, erosion, fracturing, 
clean-ability and delamination are all recurrent issues that affect the external walls of any 
building; therefore, the selection of the materials used in a building and the quality of 
establishing must be integrated and suitable with the surrounding physical environment 
(Hassanain, 2008). Following in table 27 shows the different terminologies, case studies 
and methodologies used in previous researches: 
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Table 27: Review of literature on appearance studies 
 
          Appearance has been assessed by (Hassanain, 2008) as Exterior and Interior finish 
framework and by (Hassanain et al., 2010) as ―Finish Systems and Furniture‖ [Table 27]. 
Appearance is more encompassing term as highlighted by (Prieser et al., 1988). And it 
will be used in this research as well. 
 
B. Measurements 
           Indicators of appearance can be evaluated by walkthroughs assessments to judge 
on the look of the exterior and interior as well as evaluating the quality of materials used, 
and also can be assessed through surveys from the users. 
          Based on the previous studies it has been agreed to carry out a walkthrough to 
assess the subjective and objective issues of appearance, an interview question regarding 
the overall satisfaction will be used and following is a list of the chosen indicators 
affecting the appearance which will be used in the survey along with the references, in 
Study 
terminology Reference Methodology 
Finish Systems 
and Furniture 




Hassanain, 2008 Personalized survey 
-Undefined- Fatoye & Odusami, 2009 Personalized questionnaires 
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addition to an open ended section which will be added to the this section within the 
survey: 
 
Table 28: Performance indicators of the appearance (with references) 
Indicator Reference(s) 
Green areas (vegetation) 
Fatoye & Odusami, 2009; 
Hassanain et al., 2010 
Streets design 
Fatoye & Odusami, 2009; 
Hassanain et al., 2010 
Quality and Presentation of finishes in common 
spaces 
Hassanain, 2008 
Quality/Colors used in interior of the house 
Ukoha & Beamish, 1997; Fatoye & 
Odunsanmi, 2009; Hassanain, 
2008; Hassanain et al., 2010 
Quality/Colors used in exterior of the house 
Ukoha & Beamish, 1997; Liu, 
1999; Fatoye & Odunsanmi, 2009; 
Hassanain, 2008; Hassanain et al., 
2010 
Quality of paints 
Ukoha & Beamish, 1997; Fatoye & 
Odusami, 2009 
General aesthetic appearance 
Ukoha & Beamish, 1997; Liu, 
1999; Fatoye & Odusami, 2009; 
Ibem, 2011; Inah et al., 2014; 
Hassanain et al., 2010 
Quality of materials used in walls 
Ukoha & Beamish, 1997; Fatoye & 
Odusami, 2009 
Quality of materials used in ceilings Fatoye & Odusami, 2009 
Quality of materials used in floors 
Ukoha & Beamish, 1997; Fatoye & 
Odusami, 2009 
Toilet design and quality Fatoye & Odusami, 2009 




3.6.4 Summary & Discussion 
          A comprehensive approach is yet to be commonly known, according to a thorough 
inspection of literature of different performance factors in the assessment of buildings; 
this is because many researchers use some of the techniques and only assess a single 
variety of performance indicators, and their studies are not regarded as a holistic 
assessment and consequently are labeled as partial studies. It is also worth mentioning 
that the researchers do not concur on most of the definitions of performance factors 
included in their studies. The following tables represent a review of the terminologies 
used in this research along with its definitions and measurement criteria employed. 
 
Table 29: Review on terms, definitions and measurement criteria for the technical performance elements 
Elements Definition 




―the state of mind that expresses 
satisfaction with the surrounding 
thermal environment‖ 
(ASHRAE 55, 2004) 
- Walkthrough to recognize 
behavioral aspects of occupants and 
maintenance problems. 
 
- ASHRAE 55, 2004: ―Physical 
Measurement of: Temperature, Air 
velocity, Temperature of the walls 
that surround the indoor environment 
(MRT) according to Fanger‘s 
theory‖ 
 
- Questionnaire Surveys for users, 
―90% of occupants should be 
satisfied‖ with open-ended section 
 
- Interview question for the overall 





―the comfortable range of the 
temperature, humidity, 
ventilation and chemical or 
biological contaminants of the 
air inside a building‖ (Anderson 
et al., 2014) 
-  Walkthrough to recognize 
behavioral aspects of occupants and 
maintenance problems. 
 
- ASHRAE 62.1, 2004: ―CO2 
concentrations <700 ppm above the 
outdoor air concentration. Physical 
Measurement of Relative Humidity 
recommended to be between 30% 
and 60%‖ 
 
- Questionnaire Surveys for users, 
―80% satisfaction of untrained 
observers‖ with open-ended section. 
 
-  Interview question for the overall 
satisfaction with IAQ 
Visual 
Comfort 
―The adequacy of lightning to 
provide visibility; and the 
elimination of disturbing effects 
like discomfort glare‖ (Dall, 
2013). 
-  Walkthrough to recognize 
behavioral aspects of occupants and 
maintenance problems. 
 
- IESNA, 2000: Physical 
measurement of art. And nat. 
lighting levels―visual tasks of 
medium contrast or small size (500-
1000 Lux)‖ 
 
- Questionnaire Surveys for users 
with open-ended section. 
 
-  Interview question for the overall 
satisfaction with visual comfort. 
Acoustical 
Comfort 
―It covers the ambient level of 
sound, the transmission of sound 
between areas and rooms, 
reverberation, and specific areas 
such as machine noise and 
auditorium acoustics‖ (Preiser et 
al., 1988). 
-  Walkthrough to recognize 
behavioral aspects of occupants and 
maintenance problems. 
 
- Department of Defense, 2003: 
Physical Measurement of noise 
levels ‖Noise Criterion Range for 
sleeping quarters and hospitals (NC-
20 TO NC-30)‖ 
 
-  Questionnaire Surveys for users 
with open-ended section. 
 
-  Interview question for the overall 







―The protection and securing of 
residents and their property, 
prevention of anything that may 
threaten them, investigation of 
crimes and community 
participation in efforts to address 
causes of crime‖ 
(http://www.etu.org.za/toolbox/d
ocs/government/safety.html) 
-  Walkthrough assessment to 
evaluate the compliance with the 
international and local regulations 
such as the IBC 2012 (International 
Building Code). 
 
-  Questionnaire Surveys for users 
with open-ended section. 
 
- Interview question for the overall 




―Work needed to keep a 
dwelling at or to restore a 
dwelling to an acceptable 
standard, and also includes 
minor improvements‖ (van 
Mossel and Jansen, 2010). 
-  Assessment of building physical 
characteristics, services and 
environment, and compliance with 
codes, standards or bye-laws. 
 
-  Questionnaire Surveys for users 
with open-ended section. 
 
-  Interview question for the overall 




Table 30: Review on terms, definitions and measurement criteria for the functional performance elements 
Elements Definition Measurement Criteria 
Building 
Exterior 
― The exterior faces of a 
building, also called the façade, 
is usually used to refer to the 
wall in which the building entry 
is located and the layout‖ 
(Rollins, 2004) 
-  Assessment of building physical 
characteristics, services and 
environment, and compliance with 
codes, standards or bye-laws. 
 
-  Questionnaire Surveys for users 
with open-ended section. 
 
-  Interview question for the overall 




― multi-faceted profession in 
which creative and technical 
solutions are applied within a 
structure to achieve a built 
interior environment ‖ (NCIDQ, 
2004) 
-  Assessment of building physical 
characteristics, services and 
environment, and compliance with 
codes, standards or bye-laws. 
 
-  Questionnaire Surveys for users 
with open-ended section. 
 
-  Interview question for the overall 




Indicates the main entrance 
lobby, check-in kiosks and 
counter in addition to the waiting 
areas for visitors and patients. 
-  Assessment of building physical 
characteristics, services and 
environment, and compliance with 
codes, standards or bye-laws. 
 
-  Questionnaire Surveys for users 
with open-ended section. 
 
-  Interview question for the overall 





―Examination rooms and clinics; 
by instating means of comfort 
and sterilization for the patient 
while preserving his/her privacy 
during examination by doctors 
and nurses‖ (Mommers and 
Wood, 2016) 
-  Assessment of building physical 
characteristics, services and 
environment, and compliance with 
codes, standards or bye-laws. 
 
-  Questionnaire Surveys for users 
with open-ended section. 
 
-  Interview question for the overall 








All spaces designated only for 
staff including break rooms, 
prayer area, changing rooms, 
toilets and personal belongings 
lockers. 
-  Assessment of building physical 
characteristics, services and 
environment, and compliance with 
codes, standards or bye-laws. 
 
-  Questionnaire Surveys for users 
with open-ended section. 
Laboratories 
 ―vital healthcare detectives that 
provide analyses information 
and data to assist physicians in 
patient diagnosis and treatment, 
as well as in disease monitoring 
or prevention‖ (ASCLS) 
-  Questionnaire Surveys for users 
with open-ended section. 
Administrativ
e Offices 
―Administrative offices in 
healthcare facilities represent the 
offices and workplaces 
designated to the medical staff 
and hospital managers and 
employees‖ Fröst, 2016  
-  Questionnaire Surveys for users 
with open-ended section. 
Toilets/ WCs 
―The patient bathroom is one of 
the most vulnerable areas in a 
hospital from the standpoint of 
infection control, and slips and 
falls,‖ says Ken Bowman 
-  Assessment of building physical 
characteristics, services and 
environment, and compliance with 
codes, standards or bye-laws. 
 
-  Questionnaire Surveys for users 
with open-ended section. 
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Table 31: Review on terms, definitions and measurement criteria for the functional performance elements 
 
  
Elements Definition Measurement Criteria 
Privacy and 
Territoriality 
―The ability to control space by 
individuals or groups including 
physical, visual, and aural 
access, defines the level of 
privacy or interaction that can be 
achieved‖ (Preiser et al., 1988) 
- Questionnaire Surveys for users 
with open-ended section. 
Appearance 
―It deals with the aesthetic 
perception of occupants of their 
buildings‖ (Preiser et al., 1988). 
-  Walkthrough assessment to 
evaluate the physical elements of the 
exterior and interior 
 
-  Questionnaire Surveys for users 
with open-ended section. 
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   Implementing Phase 
  
Occupants‘ dissatisfaction with 
occupied healthcare facilities 
Need for Continuous 
Improvement through POE 
Reconnaissance and desk 
studies Development of an Evaluation 




Performance           
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Performance         
Indicators 
Evaluation techniques, 
methods and tools 
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Tool, Walkthrough Checklist, Interview 









Comparison to the 
standards 
Expert validation for the 




and statistical analysis of 
results 
Carrying out subjective and 
objective assessment 
Users‘ validation of 
recommendations 















3.7  Research Design and Methodology 
          An integration of various techniques and methodologies including interviews, 
physical measurements, surveys, and focus group meetings has been implemented in this 
study in order to achieve its main objective of proposing a tool for a holistic POE of 
polyclinic facilities. This POE study [As shown in figure 20] is comprised of three main 
phases: planning phase, conducting phase, and implementation phase. The design of this 
research though consists of the following: 
 Planning Phase 
 Review of literature 
 Developing a POE framework 
 Proposing and Validating the performance indicators with experts 
(Questionnaire Survey) 
 Conducting Phase 
 Walkthrough evaluations 
 Physical Measurements 
 Occupants' Questionnaire survey [for staff only] 
 Interviews [with staff and patients] 
 Data Analysis 
 Implementation Phase 
 Recommending action plans from POE evaluations 
 Validating  POE recommendations with stakeholders and occupants 
 Lessons Learned for Feed-forward and Feed-back 
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3.7.1 Identification of Performance Indicators 
          The results of a thorough review on the literature of performance elements included 
in the previous assessments on medical polyclinic buildings are shown in figures 21 - 23. 
This was thereafter collected through a list including the indicators of performance and 
classified in different elements of performance which described earlier within tables 29 – 
31, which have been distributed again into three main categories, namely: Behavioral, 
Functional and Technical categories. As shown in figures 21 – 23 and earlier in figure 13. 
The outcome was an inclusive list of 131 effective performance indicators. These 
indicators are the main subject of the questionnaire survey. 
 
3.7.2 Questionnaire Tool Development 
          After an extensive review of literature, with previous studies included, and as 
discussed beforehand in part 3.3.3, it appears that the questionnaire survey tool is without 
a shadow of doubt one of the most important techniques of post occupancy evaluation, 
therefore, a holistic questionnaire tool has been established based on various performance 
elements shown in tables 29 - 31 and the standard requirements of healthcare facilities. 
The questionnaire tool is ratified by many specialists in order to implement Relative 
Important Index (RII), which can be used during data analysis in addition to decreasing 
verbosity and the number of questions. 
          Ratification of the questionnaire tool by specialists is important; to ensure that all 
the significant aspects are tackled; as those experts would suggest only the questionnaires 
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related to the healthcare facilities context. To achieve that purpose the questionnaires 
were developed and divided into three classifications: functional, technical and 
behavioral with 131 performance indicators in total. 
          Ten market specialists endorsed the questionnaire and the relative significance of 
the performance index is determined. The ratings of the expert questionnaire survey 
range from (0) Not important to (4) Extremely Important as presented in the following 
table: 
 
Table 32: Expert Questionnaire Answer Key 
 Level of Importance 
0 Not Important 
1 Slightly Important 
2 Somehow Important 
3 Very Important 
4 Extremely Important 
 
          The average geometric values of the responses will be equivalent to an indicator‘s 
relative importance index (RII), it can be calculated mathematically as well by using the 
upcoming formula: 
     
∑   
 
   
 
 
While RIIi = the Relative Importance Index of an element i 
xi = the given importance rating of an element i 
U = Total respondents number 
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          The participants in the questionnaire were asked to determine the significance 
ratings of the performance indicators included in the survey. The endorsement process 
guaranteed a practical implementation of the survey and the authenticity of the feedbacks. 
          Experts who participated in the questionnaire survey included one design director, 
one senior architect, two architects, two facility managers, one maintenance engineer, one 
specialist doctor, one dentist and a head nurse. The following table 33 showing a list of 
the respondents along with their experience and nationalities. All experts has 5 years of 
experience as a minimum either in the architecture and design of healthcare facilities, 
facilities management and maintenance of healthcare facilities or staff members of 
healthcare facilities including doctors and head nurses. 
 
Table 33: Expert Questionnaire Respondents [Background Info.] 
No. Respondent‘s Profession 
Years of related 
experience 
Nationality 
1 Specialist Doctor 20 Saudi 
2 Design director 15 Egyptian 
3 Senior Design Architect 10 Egyptian 
4 Facility Manager 10 Saudi 
5 Facility Manager 10 Pakistani 
6 Maintenance Engineer 10 Indian 
7 Dentist 10 Saudi 
8 Head Nurse 5 Saudi 
9 Architect 5 Egyptian 




          The final specialist‘s questionnaire survey consisted of three areas which are 
functional, technical and behavioral. These types were further subcategorized to conform 
to relevant various performance indicators below them. The results of the RII [Relative 
Importance Index] are shown in the following tables 34-36 including 131 performance 
elements. 
 
Table 34: Expertise Validation of Performance Elements with the RII - Technical 




 Thermal Comfort  
1. Indoor temperature in winter 2.8 
2. Indoor temperature in summer 3.8 
3. Humidity level 3.3 
4. Air circulation 3.5 
5. Location/Accessibility of thermostat 2.2 
6. Overall satisfaction with thermal comfort 3.2 
   
 Indoor Air Quality  
7. Suitability of natural ventilation 3.0 
8. Suitability of mechanical ventilation 2.9 
9. Air freshness 3.4 
10. Overall satisfaction with indoor air quality 3.0 
   
 Acoustical Comfort  
11. Noise from neighboring rooms 3.2 
12. Noise from lighting fixtures 2.9 
13. Noise from the HVAC system 3.4 
14. Noise from the outside of the building 3.1 
15. Control over noise 3.0 
16. Overall satisfaction with the acoustical comfort 3.1 
   
 Visual Comfort  
17. Adequacy of daylight (natural lighting)  3.1 
18. Control over day lighting penetration 2.3 
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19. Illumination level (artificial lighting)  2.8 
20. Adequacy of lighting levels in the corridors and lobbies 2.9 
21. Control over the artificial lighting 2.5 
22. Glare from lights (Natural or Artificial) 2.6 
23. Adequacy/Availability of exterior lighting fixtures at night 2.4 
24. View to the outside 2.1 
25. Overall visual comfort in the facility during the day 2.9 
26. Overall visual quality in the facility at night 2.6 
   
 Safety and Security  
27. Awareness and quality of fire safety procedures in building 3.5 
28. Availability of emergency escape plan(s) 3.9 
29. Ease of escaping from the building in case of emergency 3.9 
30. Ease to recognize and reach the fire alarm system 2.8 
31. Protection of the building against illegal entry 3.1 
32. Anti-crime measures (Cameras) 2.9 
33. Overall satisfaction with safety and security 3.1 
   
 Cleanliness and Maintenance  
34. Floors 3.6 
35. Walls 3.3 
36. Ceiling 2.6 
37. Lighting fixtures 2.9 
38. Plumbing fixtures 2.8 
39. Ventilation systems 2.8 
40. Toilets/Shower rooms 2.5 
41. Furniture 2.9 
42. Corridor and/or stairs 3.4 
43. Lifts/Elevators 2.9 
44. Pavement around the building 2.4 
45. Landscape 2.1 
46. Ease to contact the maintenance department 2.6 
47. Maintenance team response to necessary repairs 2.9 





Table 35: Expertise Validation of Performance Elements with the RII - Functional 




 Building Exterior  
49. Appropriateness of location within the neighborhood/city 2.7 
50. Adequacy of parking area 2.8 
51. Walking distance from parking area to the nearest entrance 3.0 
52. Clearness and availability of exterior signage 3.0 
53. Visibility and clearness of entrances for all users 2.8 
54. Availability of disabled parking slots 3.2 
55. Availability of appropriate ramps for the wheelchair to use 3.7 
56. Appropriateness of entrance doors for the wheelchair entry 3.7 
57. The quality of landscape around the building 2.4 
58. Ease of navigation within the parking area 2.8 
59. The provision of designated parking spaces for staff 2.7 
60. Provision of separate entrance for staff 2.4 
61. The adequacy of lighting in the parking and around buildin 2.7 
62. Protection of entrances from the weather conditions 2.3 
63. Availability of separate entrances for infectious patients 2.6 
64. Availability of shading elements to minimize solar gain  1.6 
   
 Building Interior [Overall]  
65. Size of public areas and lobbies 2.6 
66. Quality of furniture in public areas and lobbies 2.5 
67. Ease of way-finding within the building (Plan) 2.5 
68. 




Adequacy of vertical circulation in the building (elevators 
& staircases) 
2.9 
70. Adequacy of horizontal circulation (corridors & lobbies) 2.7 
71. Overall satisfaction with adequacy of building spaces 2.8 
72. Availability of storage spaces in the building 2.1 
73. Building ceiling height 2.3 
74. Availability of drinking fountain 1.8 
   
 Check-in/out and Waiting Areas  
75. Adequacy of spaces designated for patient‘s registration 3.3 
76. Proximity of suppliers and printers to registration staff 2.5 
77. Physical barriers for ensuring patient‘s privacy registration 2.9 
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78. Separation of registration and waiting area from circulation 2.3 
79. Adequacy of waiting area to accommodate patients 2.8 
80. Quality of furniture in waiting area 2.5 
   
 Patient-Clinical Interactional Spaces  
81. Appropriateness of exam table to save the patients‘ privacy 3.3 
82. Adequacy of seating  to accommodate patients and visitors 2.9 
83. The availability of curtains exam room for the privacy 3.4 
84. Availability of visual indicators to show exam room status 3.0 
85. Quality of furniture in the exam room 3.1 
86. Availability of special exam rooms for infectious patients 3.7 
87. Adequacy for storage within the exam room 2.6 
   
 Staff Spaces  
88. Adequacy of break and changing rooms for staff 2.5 
89. Adequacy of storage for staff items and clothes 2.4 
90. Quality of furniture in staff spaces 2.5 
   
 Laboratory  
91. Adequacy of the laboratory space 3.5 
92. Adequacy of storage space in the laboratory 3.0 
93. Quality of circulation in the laboratory 3.0 
94. Quality of furniture in the laboratories 3.3 
95. Overall satisfaction with the laboratories 3.4 
   
 Administrative Offices  
96. Adequacy of the number offices in the building 2.4 
97. Size of individual office in the building 2.2 
98. Availability of formal Meeting Room 2.1 
99. Quality of furniture in the offices 2.6 
100. Overall satisfaction with the office 2.4 
   
 Toilets/W.Cs  
101. Adequacy of the number of toilets in the building 3.3 
102. Availability of ADA toilet units in the building 3.7 
103. Quality of fixtures 3.2 




Table 36: Expertise Validation of Performance Elements with the RII - Behavioral 




 Privacy and Territoriality  
105. Privacy within the different spaces in the building 2.9 
106. Privacy in conversations within the building 3.1 
107. 
Use of solid doors and walls to ensure the privacy (Audio 
and Visual barriers) 
2.7 
108. 
Provision of protection techniques safeguard registration 
staff 
2.7 
109. Separation of break room from the rest of the spaces 1.9 
110. Separated Circulation of staff from patients 2.2 
111. Density of Population within the check-in/waiting area 2.8 
112. Overall satisfaction with privacy and territoriality 2.9 
   
 Appearance  
113. Exterior Image of the building 2.6 
114. Interior Design of the building 3.2 
115. Entrance Lobby 2.8 
116. Registration Area/ Check-in 2.7 
117. Waiting Area 2.8 
118. Circulation Spaces 2.6 
119. Exam Room 2.5 
120. Laboratory 2.8 
121. Pharmacy 2.6 
122. Staff Spaces 2.4 
123. Offices 2.5 
124. Toilets/WCs 3.3 
125. Sense of relaxation within the building 3.0 
126. Colours used in interiors 3.2 
127. Green areas (vegetation) 2.9 
128. Pleasant view in the waiting area 3.0 
129. Management treatment of patients 2.9 
130. Positive Distractions availability in waiting area 3.1 




3.7.3 POE Data Collection 
          The methods of gathering data that are applied in this research included a 
walkthrough assessment, Questionnaire Surveys, Spot measurements of Quality of the 
Indoor Environment (IEQ) and interviews. These methodologies of data collection are 
thoroughly discussed below: 
3.7.3.1 Walkthrough Assessment 
          As previously identified in part 3.3.1, walkthrough assessment is a trip around the 
building, recorded using a handheld digital camera by still photographs [Check photos in 
appendix G], to determine problems and troublesome factors. The walkthrough was 
executed by moving from one area to another inside the building. A checklist was used to 
evaluate and assess some specific points gathered from the standards and regulations 
during the walkthrough, to judge on the availability and quality of the 
engineering/architectural performance details that cannot be observed by regular user in 
the survey later on. A walkthrough was also made within and around the building 
premises to investigate further relations. 
 
3.7.3.2 Physical Measurements 
          Site measurements were taken for air temperature and velocity, acoustical and 
noise levels, lighting levels for both natural and artificial lighting and relative humidity, 
using a measurements form shown in Appendix C. The instruments applied in the study 





Table 37: Instruments used in the field measurements process 
















procedures of each 
measurement are 
shown in the 
measurement form in 
Appendix C 
Sound Level Meter, 
SL 130G EXTECH 
Design director 




          Temperature measurement was carried out using a thermometer, with external 
element on wire, protected from emissions, and delicate to 0.5C or 1F, and 3-minute 90% 
response time [$50] as per ASHRAE standards. 
          The intermediate measurements of light, made around working places and at the 
center of inhabitant areas, were registered and were also taken for an amalgamation of 
both natural and artificial lighting in some areas. 
          Noise measurements used A-weighted equivalent sound level (Leq) measured at 
ear level by a sound meter corresponding to an integrating sound level meter with an 
omnidirectional condenser microphone, and capable of digitally displaying the A-





3.7.3.3 Staff POE Questionnaire 
          The POE surveys of the occupants were developed according to the outcomes of 
the ratification of the inclusive questionnaire tool by specialists. The roster of 
performance elements has been determined, as previously illustrated in section 3.7.2, 
through literature review; and hence a questionnaire has been designed and endorsed by 
industry experts based on those identified indicators. 
          Only the most significant performance elements were included in the eventual 
occupants‘ POE questionnaire, which considered as a limitation of this study. As 
previously highlighted in section 3.7.2 importance rating of 0 to 4 was assigned to each 
performance element. Therefore, performance indexes with intermediate Relative 
Importance Index (RII) of 2.99 and below are not present in the eventual POE 
questionnaire. The result was a comprehensive POE Questionnaire survey shown in 
Appendix B. 
          Consequently, a practical, effective and comprehensive questionnaire tool was the 
outcome of specialists who endorsed the survey with enough pertinent experience in the 
management and development of healthcare facilities. The process led to a concluding 
survey consisting of 131 functional performance elements. That is yet seen a large 
number, considering that most of the participants will be doctors and nurses during their 
working hours, but it was crucial to cover all the big problems due to the nature of 
comprehensive performance assessment of the study. The questionnaire‘s language were 
translated into ARABIC as well to enhance the participation and ease of use according to 
the respondent‘s nationality and mother tongue language. 
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          The following methodology was applied in identifying the sample size of 
participants in the questionnaire: 
1- Identifying the overall number of the facility occupants with the help of the actual 
usage of the building, clinic number and floor plans. 
2- A sample size of about 20-30% of the participants is regarded as effective and 
sufficient in size. 
3- A session of administrating survey responses was used to collect better quality 
data with the help of stakeholders and managers of the facility. 
4- The magnitude of the sample differs according to the analysis of buildings and 
occupancy; and the latter is calculated by a utilization factor to estimate the 
average number of staff members in each building. 
 
          The survey was given weight options from 1-4 as shown in the following table 38; 
the neutral option was not present to prevent the participants from giving vague and 
indefinite answers; also, an open-ended section has been entailed to each performance 
index where the participants are given the opportunity to leave their feedbacks and thus 
help in gathering qualitative data. The responses on the open ended data were gathered all 
together and recorded in Appendix F. Demographics details of the participants were 
presented in the first section of the survey. The demographic features gathered in this 
research study included: Name (optional), gender, age, nationality, position, occupancy 
period, number of hours spent in the building and the most used spaces by the participant. 
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Table 38: Occupant's/Staff Questionnaire Answer Key 
 Level of Satisfaction 
1 Very Dissatisfied 
2 Dissatisfied 
3 Satisfied 
4 Very Satisfied 
N/A Not Applicable 
 
          It has been decided that an average of 25 responses will be gathered from each 
building; due to the nature of buildings and in compliance with the recommendation of 
the thesis committee, therefore, a total of around 25 surveys collected from each facility 
would be a sample with a suitable magnitude representing building users. 
          Further details and information regarding the selected case study buildings of 




          Interviews have been carried out with building occupants to obtain more qualitative 
data and to involve the patients and their families within the study. Twelve selected 
questions and issues have been identified from the identification of performance elements 
and through the previously conducted evaluation techniques have been discussed with 
five selected staff and patients of each building. The respondents were selected from each 
building in a manner that represents the different groups of occupants whom usually use 
the facility. They included a doctor, a nurse, an administrative staff and two patients for 
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each building. The main issues selected to be discussed in the interview are: ‗Thermal 
Comfort‘, ‗Indoor Air Quality‘, ‗Acoustical Comfort‘, ‗Visual Comfort‘, ‗Safety & 
Security‘, Cleanliness & Maintenance‘, ‗Location & Layout‘, ‗Overall Interior‘, ‗Check-
in & Waiting Areas‘, ‗Patient Clinical Interactional Spaces‘, Privacy & Territoriality‘ and 
‗Appearance‘. [See Appendix E]. 
The results of the interviews will be discussed in details in section 4.3. 
 
3.7.3.5 Occupant’s Validation of the POE 
Recommendations 
          As illustrated earlier in section 3.4 in order to propose a realistic and valuable set of 
recommendations, occupants and stakeholders of the organization shall be consulted with 
regarding the findings and recommendations. An interview was carried out with 5 
selected occupants and stakeholders to validate the proposed solutions to the current 
issues within the facility. The final result of the recommendation list will be later on 
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Humidity level; Air circulation; Location/Accessibility of 

























Suitability of natural ventilation; Suitability of mechanical 
























) Noise from neighboring rooms; Noise from lighting fixtures; 
Noise from the HVAC system; Noise from the outside of the 























Adequacy of daylight (natural lighting); Control over day 
lighting penetration; Illumination level (artificial lighting); 
Adequacy of lighting levels in the corridors and lobbies; 
Control over the artificial lighting; Glare from lights (Natural 
or Artificial); Adequacy/Availability of exterior lighting 
fixtures at night; View to the outside; Overall visual comfort in 

























Awareness and quality of fire safety procedures in the facility; 
Availability of emergency escape plan(s); Ease of escaping 
from the building in case of fire emergency; Ease to recognize 
and reach the fire alarm system; Protection of the building 
against illegal entry; Anti-crime measures (Cameras); Overall 





























Quality of cleanliness and maintenance of: Floors; Walls; 
Ceiling; Lighting fixtures; Plumbing fixtures; Ventilation 
systems; Toilets/Shower rooms; Furniture; Corridor and/or 
stairs; Lifts/Elevators; Pavement around the building; 
Landscape; Ease to contact the maintenance department; 
Maintenance team response to necessary repairs and 
complaints; Overall satisfaction with cleanliness and 
maintenance 
 
Figure 21: Performance Indicators of the Technical Performance Elements 
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 Appropriateness of location within the neighborhood/city; 
Adequacy of parking area; Walking distance from parking area 
to the nearest entrance; Clearness and availability of exterior 
signage; Visibility and clearness of entrances for all users; 
Availability of disabled parking slots; Availability of 
appropriate ramps for the wheelchair to use; Appropriateness of 
entrance doors for the wheelchair entry; The quality of 
landscape around the building; Ease of navigation within the 
parking area; The provision of designated parking spaces for 
staff; Provision of separate entrance for staff; The adequacy of 
lighting in the parking and around the building; Protection of 
entrances from the weather conditions; Availability of separate 
entrances for infectious patients; Availability of shading 






























Size of public areas and lobbies; Quality of furniture in public 
areas and lobbies; Ease of way-finding within the building 
(Plan); Adequacy of signage in the building ( rooms #, way-
finding); Adequacy of vertical circulation in the building 
(elevators & staircases); Adequacy of horizontal circulation 
(corridors & lobbies); Overall satisfaction with adequacy of 
building spaces; Availability of storage spaces in the building; 




























Adequacy of spaces designated for patient‘s registration; 
Proximity of suppliers and printers to registration staff; 
Availability of physical barriers for ensuring patient‘s privacy 
during registration; Separation of registration and waiting area 
from main circulation hallway; Adequacy of waiting area to 


































Appropriateness of exam table location to save the patients‘ 
privacy; Adequacy of seating in exam room to accommodate 
patients and visitors; The availability of curtains at windows of 
exam room to ensure the privacy; Availability of visual 
indicators to show exam room status; Quality of furniture in the 
exam room; Availability of special exam rooms for infectious 




















Adequacy of break and changing rooms for staff; Adequacy of 
storage for staff items and clothes; Quality of furniture in staff 
spaces 
Figure 22: Performance Indicators of the Functional Performance Elements (a) 
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)  Adequacy of the laboratory space; Adequacy of storage space 
in the laboratory; Quality of circulation in the laboratory; 


























) Adequacy of the number offices in the building; Size of 
individual office in the building; Availability of formal Meeting 
Room; Quality of furniture in the offices; Overall satisfaction 



















Adequacy of the number of toilets in the building; Availability 
of ADA toilet units in the building; Quality of fixtures; Overall 
satisfaction with the toilets 
















































 Privacy within the different spaces in the building; Privacy in 
conversations within the building; Use of solid doors and walls 
to ensure the privacy (Audio and Visual barriers); Provision of 
protection techniques safeguard registration staff; Separation of 
break room from the rest of the spaces; Separated Circulation 
of staff from patients; Density of Population within the check-





















Exterior Image of the building; Interior Design of the building; 
Design and Quality of materials in: Entrance Lobby; 
Registration Area/ Check-in; Waiting Area; Circulation 
Spaces; Exam Room; Laboratory; Pharmacy; Staff Spaces; 
Offices; Toilets/WCs; Sense of relaxation within the building; 
Colors used in interiors; Green areas (vegetation); Pleasant 
view in the waiting area; Management treatment of patients; 
Positive Distractions availability in waiting area; Non-
Institutional ambience 
Figure 23: Performance Indicators of the Behavioral Performance Elements 
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3.7.4 Data Analysis 
          Analysis of the gathered data will be done using an integration of inferential and 
descriptive statistics. The following are the ones used during the analysis process of this 
research: 
Relative Importance Index (RII) 
Mean Satisfaction Index (MSI) 
MSIi = Mean Satisfaction Index for indicator (i). 
Standard deviation (SD). 
          The scale of the survey consists of 4 levels of satisfaction values, namely: 1 = 
Strongly Dissatisfied, 2 = Dissatisfied, 3 = Satisfied and 4 = Strongly Satisfied in 
addition to N/A= Not Applicable. [As shown earlier in table 38] 
 When the calculated weighted average is below 1.49, then the general 
performance of the indicator is considered as ―Strongly Dissatisfied‖. 
 When the calculated weighted average is between 1.50 and 2.49, then the general 
performance of the indicator is considered as ―Dissatisfied‖. 
 When the calculated weighted average is between 2.50 and 3.49, then the general 
performance of the indicator is considered as ―Satisfied‖. 
 When the calculated weighted average is greater than or equal to 3.50, then the 
general performance of the indicator is considered as ―Strongly Satisfied‖. 
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          As previously illustrated, open-ended sections have been entailed to each 
performance indicator where the participants are given the opportunity to leave their 
feedbacks and thus help in gathering more qualitative data. Given the nature of the 
participants, who are basically doctors, nurses and technicians, surveys were presented in 
a simplified way during their working hours. All the replies were collected over an 
interval of one month and the total average values of the replies were calculated thus to 
represent the Mean Satisfaction Index of a performance indicator (MSI). Following is the 
arithmetically express formula used; 
 
          Calculated MSI by the following formula: 
     
∑   
 




MSIi = mean satisfaction index for the indicator i; 
yi = given satisfaction rating of an indicator i; and 
N = Respondents total number 
 
          Each participant‘s total satisfaction will also be figured out according to the system 
of satisfaction presented by Mohit et al. (2010); which according to him, the level of the 
level of participants‘ satisfaction will be determined through the following percentages: 
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20–39 = Very Low, 40–59 = Low, 60–79 = Moderate, and 80–100 = High. The average 
reply of responses on all elements of performance is the general user‘s satisfaction (Sir). 
          The following formula was used for a participant Rn: 
    
∑         ∑    ∑      ∑   
  
   
  
   
  
   
∑         ∑    ∑      ∑   
  
   
  
   
  
   
     
Where  
SIr = Respondent‘s Satisfaction index; 
N1, N2, and Nn = Variable Number; 
ai, bi, ci, and  ni = Respondent‘s actual score of the ith variable in the component; and 
Ai, Bi, Ci, and Ni = maximum possible scores of the ith variable in all performance 
indicators. 
 
          Calculations and analysis were carried out using the latest SPSS. Data is 
thoroughly analyzed through T-test analysis; which draws an analogy between two or 
multiple means and tells whether they differ from one another; it also informs us the 
extent of differences significance in the total population. T-tests are often made with p of 
0.05 or as called 95% confidence level; which implies that despite the data backs the 
conclusion with 95% probability, there is a 5% chance that the deduction is wrong 
(Fellows & Liu, 2008). Means of utilizing groups such as doctors, nurses and technicians 
were compared; findings from the three buildings and performance elements groups like 
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behavioral, functional, and technical were compared as well to see dramatic differences 
in the population. The following formula was used for T-Test (null hypothesis): 
  





  = Constant proposed of the population‘s mean 
 ̅ = Mean of the Sample 
n = Number of observations (Sample size) 
s = Standard Deviation of the sample 
 
          The MLR (Multi linear regression) analysis will be conducted as well calculating 
the coinciding impact of 2 or more predictor variables using stepwise method which will 
help explaining the differences in the dependent variables. Equation 1 depicts the model 
of multi linear regression for a predictor variable x1, x2, x3 … xn times the coefficients 
ᵦ1, ᵦ2, ᵦ3 ... ᵦn respectively and an expected value result named [y]. ᵦ values are the 
contribution amount for every independent variable (or predictor) to the dependent 
variable (or predicted). 
 
Equation 1: Multi Linear Regression Analysis Model 
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          A set of performance elements will be chosen to act as independent variables for 
the multi linear regression analysis. These elements will be chosen according to the 
outcome of past analysis methodologies in which they have been determined as the major 
contributing performance elements to the overall satisfaction with the building. The 
results and discussions on findings of the Multi Linear Regression analysis will be 
illustrated in the upcoming chapters. 
 
3.8  Overview on Case Study Buildings 
          The currently established and in use buildings and products represents a perfect 
model for the assessment studies (Prieser and Ostroff, 2001). The Post Occupancy 
Evaluation researches are related to case studies; furthermore, it might lack the strong or 
reality environment on the ground without applying case studies. The phase of applying 
POEs on case studies provides: Information in the reality context; more in-depth 
qualitative data; the opportunity for comparing the performance and the opportunity for 
stakeholders involved to obtain lessons-learned from each project (Jamaludin et al., 2013; 
Turpin-Brooks and Vicars, 2006). 
          The number of healthcare facilities in Saudi Arabia has been rapidly increased 
during the past few decades, and it‘s expected to keep expanding as per the needs of the 
2030 vision and the rate of population increase. These facts has made the assessment of 
the current healthcare facilities critical in order to involve the researchers, architectural 
designers, construction firms and facility managers in the improvement of the existing 
facilities and paying attention to the weaknesses for the new projects to come. 
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          This research involves the existing healthcare facilities in the Eastern Province of 
Saudi Arabia to represent the case studies of the research. Three general governmental 
hospitals were chosen at different locations as the following, keeping in mind that all 
three buildings are in use and have been constructed at different eras: 
- Ras Tanura General Hospital located in Ras Tanura; 
- Safwa General Hospital located in Safwa; and 
- Abqaiq General Hospital located in Abqaiq 
          As previously illustrated in section 1.2 the Eastern Province is the largest province 
in Saudi Arabia, and the home of many important cities including the Industrial City of 
Jubail which considered as one of the best industrial cities in the chemical industries 
worldwide, Dhahran city which has Aramco Company the largest oil company in the 
world and Khobar which considered as a fancy tourist destination with large investment 
capital (http://en.wikipedia.org/wiki/Eastern_Province,_Saudi_Arabia). 
 
3.8.1 Ras Tanura General Hospital 
          Ras Tanura is a city located in the Eastern Province of Saudi Arabia on a peninsula 
merging into the Persian Gulf. The name Ras Tanura includes both ―Najmah‖ which is 
Saudi Aramco employee gated compound and an industrial area on the peninsula which 
acts as a main port for oil and center of oil operations of Saudi Aramco, the largest oil 
company in the world (https://en.wikipedia.org/wiki/Ras_Tanura). 
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          Ras Tanura General Hospital is a non-profit governmental healthcare institution 
providing comprehensive primary care located in Ras Tanura. The building was built in 
2011 to serve Ras Tanura‘s community. It is a TWO storey structure; the ground floor 
include the check-in, outpatient clinical area, emergency and ER, imaging and laboratory 
along with the other medical facilities, while the first floor include the training 
department, infection control department, staff break rooms, number of administrative 
offices and some VIP patient wards along with storages. The building has a total floor 




Figure 24: Ras Tanura General Hospital 
165 
 
          A set of as-built floor plans of the Hospital were obtained from the Administration 
Department. The plans were analyzed for the purpose of gaining familiarity with the 
layout of the building, and identifying significant building changes and space-use 
alterations, and were used to verify the provision of current used systems in the layout of 
the building. Figures 25 and 26 illustrate the floor plans and location of the building. 
 
Figure 25: Aerial Photograph of Ras Tanura General Hospital Location 
 
Figure 26: Ground Floor Plan for Ras Tanura General Hospital 
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          The following table 39 presents some facts regarding the building including the 
organization‘s name, facility type, address, no. of floors, no. of rooms, total building area, 
construction type, year of construction and the consultant designer. 
Table 39: Building Facts (Ras Tanura General Hospital) 
Organization Ras Tanura General Hospital 
Facility Governmental Medical Facility 
Address 3680 King Abdullah bin Abdulaziz St ،Al Faihaa, Ras Tanura 32817 
Total Floors Two Floors 
No. of Exam rooms 
- 12 Exam Rooms 
- 50 Bed capacity 
- Laboratory 
- Imaging ward 
- Pharmacy 
- E.R 
Total Building Area 5779.5 Sq.M. 
Construction Type Skeleton Construction Building 
Year of Constructio 
Completion 
2011 
Design Firm Projects & Maintenance Department, MOH 
 
3.8.2 Safwa General Hospital 
          Safwa is a city located in the Eastern Province of Saudi Arabia falling on the coast 
of the Persian Gulf. It follows the area of Al-Qatif. Although the city has a history of 
6500 year, Safwa includes little number of governmental departments, public services, 
educational facilities and the most important is only one healthcare facility. The city also 
has one of the best planned neighborhoods in the eastern province, Al-Urouba 




          Safwa General Hospital is also a non-profit governmental healthcare institution 
which provides primary care for citizens on a medium level located in Safwa. The new 
building was opened for public in 2000 to serve Safwa‘s community and its surrounding 
villages and towns. It is a ONE story structure; include the check-in, outpatient clinical 
area, emergency and ER, imaging and laboratory along with the other medical facilities. 
The building has a total floor area of 3,622 m2. 
 
 
          A set of as-built floor plans of the Hospital were obtained from the Maintenance 
Department. The plans were also analyzed for the same purpose of gaining familiarity 
with the layout of the building, and identifying significant building changes and space-
use alterations, and were used to verify the provision of current used systems in the 
layout of the building. Figures 28 and 29 illustrate the geographical location and floor 
plans of the building. 




Figure 28: Aerial Photograph of Safwa General Hospital 
 
Figure 29: Ground Floor Plan for Safwa General Hospital 
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          The following table 40 presents some facts regarding the building including the 
organization‘s name, facility type, address, no. of floors, no. of rooms, total building area, 
construction type, year of construction and the consultant designer. 
Table 40: Building Facts (Safwa General Hospital) 
Organization Safwa General Hospital 
Facility Governmental Medical Facility 
Address 
Al Marwah, 6709 Ali Ibn Abi Talib, Safwa 32827&nbsp;2605, 
Safwa 32827 
Total Floors One Floor 
No. of Exam rooms 
- 16 Exam Rooms 
- 50 Bed capacity 
- Laboratory 
- Imaging ward 
- Pharmacy 
- E.R 
Total Building Area 3,622 Sq.M. 
Construction Type Pre-Cast Concrete Building 
Year of Constructio 
Completion 
2000 
Design Firm Projects & Maintenance Department, MOH 
 
3.8.3 Abqaiq General Hospital 
          Abqaiq has a gated community for Saudi Aramco and facilities for oil-processing. 
It is located in the Eastern Province of Saudi Arabia, 60 km southwest of the metropolitan 
area of Dammam-Dhahran-Khobar in the desert, and north of the Empty Quarter desert, 
which is the second largest sand desert in the world. It was built in the 1940s by Aramco. 
Abqaiq has a population of approximately 30,000 including the population of the gated 




          Abqaiq General Hospital is our third case study for this research it is a non-profit 
governmental healthcare institution as well that provides examinations and primary care 
for citizens in Abqaiq. The hospital was opened for public first time in 1993 to serve 
Abqaiq‘s community as well as its surrounding villages and towns. It is a ONE story 
structure consisting of 3 different neighboring buildings; the old building include some 
clinics, operation theatre, patient wards, imaging services and the administration offices, 
the second attached building - most recent - include the ER and emergency services with 
its own check-in area as well as the laboratory and pharmacy while the detached building 
include 8 clinics with its own check-in area. The 3 buildings has a total floor area of 









          No as-built floor plans for the hospital were found either with the maintenance 
department or administration. Rather, the building was analyzed through a preliminary 
walkthrough for the purpose of gaining familiarity with the layout of the building, and 
identifying significant building changes and space-use alterations. Figures 31 illustrate 
the geographical location of the building. 




Figure 32: Aerial Photograph for Abqaiq General Hospital 
          The following table 41 presents some facts regarding the building including the 
organization‘s name, facility type, address, no. of floors, no. of rooms, total building area, 
construction type, year of construction and the consultant designer. 
Table 41: Building Facts (Abqaiq General Hospital) 
Organization Abqaiq General Hospital 
Facility Governmental Medical Facility 
Address An Nuzha, Buqayq 33261 
Total Floors One Floor 
No. of Exam rooms 
- 13 Exam Rooms 
- 50 Bed capacity 
- Laboratory 
- Imaging ward 
- Pharmacy 
- E.R 
Total Building Area 4,638 Sq.M. 
Construction Type Pre-Cast and Skeleton Concrete Buildings 
Year of Construction 
Completion 
1993 





4 CHAPTER 4 
RESULTS AND DISCUSSION 
          This chapter presents the results of the research and covers a detailed discussion on 
it. As previously illustrated, the questionnaire survey has been developed through an in-
detail review of literature and was further evaluated by professional experts to validate its 
redundancy, comprehensiveness, clarity and to extract the importance level index. After 
the filtration upon the validation process, the survey has been distributed on the 
occupants of the three case study buildings shown in the previous chapter section 3.8. 
Also, more evaluation methods have been used during the assessment including spot 
measurements, walkthrough evaluation and interviews with occupants. Furthermore, a 
document listing all problems identified within the building have been delivered to the 
buildings administration. The discussion and feedback from the collected data is to be 
analyzed and presented in the following pages. 
 
4.1 Staff Questionnaire Survey 
          The survey was further pilot tested with the committee to identify language issues 




          As previously illustrated, based on the data regarding the average staff number 
within the case study buildings, a sample size of around 25 respondents was admitted to 
be an acceptable size. All questionnaires have been answered by building staff members 
including doctors, nurses, clinicians and administration staff. Patients have been 
neglected from this phase, as they don‘t experience the building for a sufficient time to 
judge it in reliable manner, unlike the staff members who spend 8-12 hours daily in the 
building. Most of the participants were Saudis with a percentage of 77.5%, while only 3 
participants (3.75%) were non-Saudis including 2 Egyptians and 1 Filipino. 18.75% of 
the respondent didn‘t provide their nationalities. See Figure 33. 
          The respondents were females with 55.00% and males with 25.00%, while 20.00% 
didn‘t mention their gender. The majority of respondents were aged between 30-39 years 
with 35.00%, and the 40 or more years old come second with 17.50% and finally 20-29 
years representing 10.00%. 37.50% of the respondents didn‘t provide their age range. See 
figure 32. Regarding the job title of respondents, the majority was nurses with 45.00%, 
followed by other technicians with 25.00%, then doctors with 17.50% and finally 
administrative staff with 12.50%. The majority of respondents (60.00%) have stayed for 
over 5 years, and 32.75% of them have stayed for 1-5 years. Most of the respondents 
(92.50%) were spending 8-12 hours daily in the building and only 5.00% stays for more 
than 12 hours a day, while only 2.50% stay for less than 8 hours. 70.00% of the 
respondents spend most of their time in the patient-clinical interactional spaces, followed 
by 17.50% who spent most of their time in administration offices and then 12.50% who 
spend their time in the waiting and check-in area. See figure 34. These data as shown in 












Male 20 25.00% 
Female 44 55.00% 
Not available 16 20.00% 
Nationality 
Saudi 63 78.75% 
Egyptian 2 2.50% 
Filipino 1 1.25% 
Not available 14 17.50% 
Age 
20-29 8 10.00% 
30-39 28 35.00% 
40 or more 14 17.50% 
Not available 30 37.50% 
Job Title 
Doctor 14 17.50% 
Nurse 36 45.00% 
Administration 10 12.50% 
Other/Clinician 20 25.00% 
Length of Occupancy 
Less than 6 months 7 8.75% 
6 – 12 months 6 7.50% 
1-5 years 19 23.75% 
More than 5 years 48 60.00% 
Daily Spent Time 
Less than 8 hours/day 2 2.50% 
8-12 hours/day 74 92.50% 
More than 12 hours/day 4 5.00% 
Most Occupied Space 









Figure 33: Respondent's demographics according to Age 
 
Figure 34: Respondent's demographics according to Nationalities 
 
 
Figure 35: Respondent's profile according to Most occupied spaces 
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4.1.1 Buildings Performance Results 
          This section discusses the findings of the data collection methods used in the study. 
As previously illustrated, these data included questionnaire surveys (subjective 
evaluation), walkthrough evaluation, spot measurements (objective measurements) and 
interviews. The findings are to be discussed regarding each of the 16 identified 
performance elements within the Technical, Functional and Behavioral performance 
categories. As per the data analysis procedures illustrated earlier in chapter 3, the RII 
(Relative Importance Index) and the MSI (Mean Satisfaction Index) have been calculated 
and presented in tables. Furthermore, the MSI of each building regarding each indictor 
have been also calculated according to the data analysis shown in chapter 3 and presented 
within the same table. 
 
Technical Performance Category 
4.1.1.1 Thermal Comfort 
          Six indicators have been identified for this element. The following table presents 
the statistical analysis for those indicators. The indicators were meant to assess the 
perception of occupants regarding the thermal comfort as presented. As the table show, 
the occupants are satisfied with all aspects, except for the ―Air Circulation‖ which has a 
MSI of 2.49. Also, ―Location of thermostat‖ has a MSI of 2.65 which considered too 
close to the dissatisfaction limit which is ‘2.49‘ as illustrated earlier. The overall 
satisfaction with thermal comfort gained a MSI of 2.65 with a standard deviation of 0.92. 
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The standard deviation of 0.92 is considered an indicator of a good homogeneity of the 
sample‘s responses. 
Table 43: Descriptive Statistics of Relative Importance Index (RII) and MSI regarding the Thermal Comfort 
1.0 Thermal Comfort 
Descriptive Statistics 
(Overall) 
Level of Satisfaction (Individual 
Buildings) 
Ras T. Safwa Abqaiq 
RII N MSI SD N MSI N MSI N MSI 
1.1 Indoor temperature in winter 2.8 79 3.10 0.75 27 3.07 25 3.16 27 3.07 
1.2 Indoor temperature in summer 3.8 78 2.69 0.93 26 2.77 24 2.67 28 2.64 
1.3 Humidity level 3.3 73 2.75 1.05 26 2.88 22 2.64 25 2.72 




2.2 78 2.65 1.03 27 2.44 24 3.04 27 2.52 
1.6 
Overall satisfaction with thermal 
comfort 
3.2 79 2.65 0.92 27 2.70 25 2.6 27 2.63 
 
As previously illustrated, open ended sections were left at the end of each 
performance category as a part of the survey. (See appendix F). Common problems 
identified including ―The ability to control air temperature separately for each room‖.  
          The following tables 44-46 represent the spot measurements taken in each building 
at different locations; it was found that all measured temperatures are within the normal 
range according to ASHRAE standard 5. [22-27 C] 
I. Ras Tanura General Hospital 
Table 44: Spot measurements of temperature in Ras Tanura General Hospital 
No Area Measured Temperature Result 
1 Check-in & Waiting Area (Center) 23.9 C  In Range 
2 Exam Rooms (Center, Average of 3) 23.4 C In Range 
3 Staff Spaces (Center) 23.3 C In Range 




II. Safwa General Hospital 
Table 45: Spot measurements of temperature in Safwa General Hospital 
No Area Measured Temperature Result 
1 Check-in & Waiting Area (Center) 22.7 C  In Range 
2 Exam Rooms (Center, Average of 3) 23.1 C In Range 
3 Staff Spaces (Center) --- --- 
4 Corridors (Average of 3 locations) 22.6 C In Range 
III. Abqaiq General Hospital 
Table 46: Spot measurements of temperature in Abqaiq General Hospital 
No Area Measured Temperature Result 
1 Check-in & Waiting Area (Center) 22.8 C  In Range 
2 Exam Rooms (Center, Average of 3) 23.2 C In Range 
3 Staff Spaces (Center) --- --- 
4 Corridors (Average of 3 locations) 22.0 C In Range 
 
4.1.1.2 Indoor Air Quality 
          Four indicators have been identified for this element. The following table 47 
presents the statistical analysis for those indicators. As the table show, the occupants are 
not satisfied with all aspects, except for the ―Stability of mechanical ventilation‖ which 
has a MSI of 2.57. While ―Stability of natural ventilation‖ and ―Air freshness‖ both has 
MSIs of 2.39 and 2.35 respectively; which below the dissatisfaction limit of ‘2.49‘. The 
overall satisfaction with indoor air quality had a MSI of 2.41 which is dissatisfied with a 
standard deviation of 1.07. The standard deviation of 1.07 means there is some 




Table 47: Descriptive Statistics of Relative Importance Index (RII) and MSI regarding the Indoor Air Quality 
2.0 Indoor Air Quality 
Descriptive Statistics 
(Overall) 
Level of Satisfaction (Individual 
Buildings) 
Ras T. Safwa Abqaiq 
RII N MSI SD N MSI N MSI N MSI 
2.1 Suitability of natural ventilation 3.0 79 2.39 1.09 27 2.30 24 2.29 28 2.57 
2.2 
Suitability of mechanical 
ventilation 
2.9 79 2.57 0.94 27 2.78 24 2.58 28 2.36 
2.3 Air freshness 3.4 79 2.35 0.92 26 2.46 25 2.36 28 2.25 
2.4 
Overall satisfaction with indoor 
air quality 
3.0 76 2.41 1.07 27 2.59 24 2.33 25 2.28 
 
          The results wasn‘t very surprising, as the feedback from open ended sections 
included complains regarding the contamination and inadequate ventilation within the 
buildings, especially for Ras Tanura which is too close to a main source of contamination 
―ARAMCO Refinery‖ as the respondent‘s explained. (See appendix F). 
          Furthermore, the measurements of relative humidity was above range in both Ras 
Tanura and Abqaiq, keeping in mind that the measurements were taken in winter, which 
mean it‘s expected to be much worse in summer. The suitable range as per ASHRAE 
standards lies between 40-50% (ASHRAE 62.1, 2004). The following tables 48-50 show 
the measurements taken within the three buildings. 
I. Ras Tanura General Hospital 
Table 48: Spot measurements of relative humidity in Ras Tanura General Hospital 
No Area Relative Humidity Result 
1 Check-in & Waiting Area (Center) 47.8%  In Range 
2 Exam Rooms (Center, Average of 3) 52.0% Out of Range 
3 Staff Spaces (Center) 58.6% Out of Range 




II. Safwa General Hospital 
Table 49: Spot measurements of relative humidity in Safwa General Hospital 
No Area Relative Humidity Result 
1 Check-in & Waiting Area (Center) 44.0%  In Range 
2 Exam Rooms (Center, Average of 3) 41.8% In Range 
3 Staff Spaces (Center) --- --- 
4 Corridors (Average of 3 locations) 46.2% In Range 
III. Abqaiq General Hospital 
Table 50: Spot measurements of relative humidity in Abqaiq General Hospital 
No Area Relative Humidity Result 
1 Check-in & Waiting Area (Center) 51.2%  Out of Range 
2 Exam Rooms (Center, Average of 3) 46.8% In Range 
3 Staff Spaces (Center) --- --- 
4 Corridors (Average of 3 locations) 40.3% In Range 
 
4.1.1.3 Acoustical Comfort 
          The acoustical satisfactions have been measured for six indicators by staff 
members. The following table 51 presents the descriptive statistics results regarding each 
indicator. The table presents that, the users were overall satisfied with the indicators, 
except for ―Noise from neighboring rooms‖ and ―Control over noise‖ which has mean 
satisfaction indexes of 2.30 and 2.31 respectively; while other indicators had MSIs 
ranging from 2.67 to 2.73; which is slightly above the dissatisfaction limit of ‘2.49‘. The 
overall satisfaction with the acoustical comfort scored a MSI of 2.53 which is satisfied 
but too close to the dissatisfaction limit as well; with a standard deviation of 0.98. The 
standard deviation of 0.98 indicates that the responses are not too far from the mean 
value. Although the overall result for all buildings indicates satisfaction, but separately 
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speaking, only Ras Tanura occupants who were somehow satisfied, but for both Safwa 
and Abqaiq the occupants were not, as shown in the table. 
Table 51: Descriptive Statistics of Relative Importance Index (RII) and MSI regarding the Acoustical Comfort 
3.0 Acoustical Comfort 
Descriptive Statistics 
(Overall) 
Level of Satisfaction (Individual 
Buildings) 
Ras T. Safwa Abqaiq 
RII N MSI SD N MSI N MSI N MSI 
3.1 Noise from neighboring rooms 3.2 79 2.30 0.99 27 2.56 25 2.16 27 2.19 
3.2 Noise from lighting fixtures 2.9 79 2.67 0.92 27 2.89 25 2.44 27 2.67 
3.3 Noise from the HVAC system 3.4 78 2.69 0.95 27 2.93 24 2.54 27 2.59 
3.4 
Noise from the outside of the 
building 
3.1 77 2.73 0.99 27 3.00 24 2.54 26 2.62 
3.5 Control over noise 3.0 78 2.31 0.97 27 2.37 24 2.25 27 2.3 
3.6 
Overall satisfaction with the 
acoustical comfort 
3.1 76 2.53 0.98 27 2.74 22 2.41 27 2.41 
 
          The open ended sections also included some common concerns regarding the 
unsealed walls between rooms which lead to non-private conversations for clinicians with 
their patients or with each other especially in the exam rooms. 
          The following tables 52-54 present the measured values of noise levels within the 
three buildings. It‘s apparently that the complaints are expected to be in the 
dissatisfaction level, as most of the measurements indicated out of range sound levels as 
shown below. 
I. Ras Tanura General Hospital 
Table 52: Spot measurements of sound levels in Ras Tanura General Hospital 
No Area Sound Level (dBA) Result 
1 Check-in & Waiting Area (Center) 64.2 dBA  Out of Range 
2 Exam Rooms (Center, Average of 3) 40.3 dBA In Range 
3 Staff Spaces (Center) 46.1 dBA Out of Range 
4 Corridors (Average of 3 locations) 67.1 dBA Out of Range 
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II. Safwa General Hospital 
Table 53: Spot measurements of sound levels in Safwa General Hospital 
No Area Sound Level (dBA) Result 
1 Check-in & Waiting Area (Center) 58.9 dBA  Out of Range 
2 Exam Rooms (Center, Average of 3) 43.5 dBA Out of Range 
3 Staff Spaces (Center) --- --- 
4 Corridors (Average of 3 locations) 62.2 dBA Out of Range 
III. Abqaiq General Hospital 
Table 54: Spot measurements of sound levels in Abqaiq General Hospital 
No Area Sound Level (dBA) Result 
1 Check-in & Waiting Area (Center) 40.0 dBA  In Range 
2 Exam Rooms (Center, Average of 3) 53.6 dBA Out of Range 
3 Staff Spaces (Center) --- --- 
4 Corridors (Average of 3 locations) 55.0 dBA Out of Range 
 
4.1.1.4 Visual Comfort 
          In order to assess the level of satisfaction regarding the visual comfort, ten 
indicators have been identified for both natural and artificial lighting. All descriptive 
statistics regarding each of the indicators are shown in the following table 55. The 
calculated results in the table show that the users were overall satisfied with the 
indicators, except for ―Adequacy of day lighting‖, ―Control over Day lighting 
Penetration‖ and ―View to the outside‖ which has mean satisfaction indexes of 2.37, 2.42 
and 2.22 respectively; while other indicators had MSIs ranging from 2.54 to 2.69; which 
is also slightly above the dissatisfaction limit of ‘2.49‘. The overall satisfaction with the 
visual comfort in day and at night scored MSIs of 2.49 and 2.50 respectively, which is 
satisfied but exactly at the edge of dissatisfaction limit as well; with a standard deviation 
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of 0.99 and 1.04. That indicates the responses are not too far from the mean value as well. 
Ras Tanura had the best results in this regard; Safwa comes next; while Abqaiq scored 
the worst results with only two indicator falls in the satisfaction range. 
 
Table 55: Descriptive Statistics of Relative Importance Index (RII) and MSI regarding the Visual Comfort 
4.0 Visual Comfort 
Descriptive Statistics 
(Overall) 
Level of Satisfaction (Individual 
Buildings) 
Ras T. Safwa Abqaiq 
RII N MSI SD N MSI N MSI N MSI 
4.1 
Adequacy of daylight (natural 
lighting)  
3.1 79 2.37 1.03 27 2.59 24 1.92 28 2.54 
4.2 
Control over day lighting 
penetration 
2.3 79 2.42 0.91 27 2.59 24 2.17 28 2.46 
4.3 
Illumination level (artificial 
lighting)  
2.8 77 2.61 0.92 25 2.96 25 2.52 27 2.37 
4.4 
Adequacy of lighting levels in 
the corridors and lobbies 
2.9 80 2.69 0.8 27 2.96 25 2.64 28 2.46 
4.5 
Control over the artificial 
lighting 
2.5 79 2.54 0.98 26 2.81 25 2.56 28 2.29 
4.6 
Glare from lights (Natural or 
Artificial) 
2.6 75 2.61 1 26 2.88 22 2.59 27 2.37 
4.7 
Adequacy/Availability of 
exterior lighting fixtures at 
night 
2.4 75 2.59 1.12 25 2.64 23 2.48 27 2.63 
7.8 View to the outside 2.1 76 2.22 1.17 25 2.64 23 2.22 28 1.86 
4.9 
Overall visual comfort in the 
facility during the day 
2.9 77 2.49 0.99 27 2.70 23 2.48 27 2.3 
4.10 
Overall visual quality in the 
facility at night 
2.6 76 2.50 1.04 26 2.85 22 2.36 28 2.29 
 
          These results were supported with the open ended feedback of respondents, 
complains such as ―Not enough natural lighting is available in some rooms‖, and ―Some 
rooms has no windows or natural lighting sources at all‖ 
          Lighting levels have been measured in the 3 buildings for both natural lighting and 
artificial ones. The results are shown in the following tables 56-58. 
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I. Ras Tanura General Hospital 
Table 56: Spot measurements of lighting levels in Ras Tanura General Hospital 
No Area 
Lighting Level (lux) Result 
Natural  Artificial Natural Artific.  
1 Check-in & Waiting Area (Center) 437 lux 289 lux In In 
2 Exam Rooms (Center, Average of 3)  324 lux 392 lux In In 
3 Staff Spaces (Center) 675 lux 156 lux Out In 
4 Corridors (Average of 3 locations) 281 lux 200 lux In In 
II. Safwa General Hospital 
Table 57: Spot measurements of lighting levels in Safwa General Hospital 
No Area 
Lighting Level (lux) Result 
Natural  Artificial Natural Artific.  
1 Check-in & Waiting Area (Center) 482 lux 201 lux In In 
2 Exam Rooms (Center, Average of 3) 308 lux 272 lux Out Out 
3 Staff Spaces (Center) --- --- --- --- 
4 Corridors (Average of 3 locations) 604 lux 260 lux In In 
III. Abqaiq General Hospital 
Table 58: Spot measurements of lighting levels in Abqaiq General Hospital 
No Area 
Lighting Level (lux) Result 
Natural  Artificial Natural Artific.  
1 Check-in & Waiting Area (Center) 454 lux  210 lux In In 
2 Exam Rooms (Center, Average of 3) 321 lux 264 lux Out In 
3 Staff Spaces (Center) --- --- --- --- 
4 Corridors (Average of 3 locations) NA 198 lux Out In 
 
4.1.1.5 Safety and Security 
          The performance of safety and security within the case study buildings has been 
assessed subjectively through 7 indicators. Calculated statistical results have been 
tabulated in the following table 59 showing the overall MSI of the three buildings as well 
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as the separate results of each building regarding each indicator. As its shown in the 
table, the users were overall dissatisfied with all indicators, except for ―Ease of escaping 
from the building in case of fire emergency‖ and ―Ease to recognize and reach the fire 
alarm system‖ which has MSIs of 2.59 and 2.53; while other indicators had MSIs ranging 
from 2.08 to 2.49; which is below the dissatisfaction limit of ‘2.49‘. The overall 
satisfaction with the Safety and Security scored MSI of 2.36, which is below the 
dissatisfaction limit as well; with a standard deviation of 1.03. That indicates the 
responses are not too far from the mean value. The separate results show a dramatic 
dissatisfaction in Abqaiq and Ras Tanura, while the MSIs of Safwa is somehow at an 
acceptable level. 
 
Table 59: Descriptive Statistics of Relative Importance Index (RII) and MSI regarding the Safety and Security 
5.0 Safety & Security 
Descriptive Statistics 
(Overall) 
Level of Satisfaction (Individual 
Buildings) 
Ras T. Safwa Abqaiq 
RII N MSI SD N MSI N MSI N MSI 
5.1 
Awareness and quality of fire 
safety procedures in the facility 
3.5 77 2.45 0.93 26 2.50 24 2.50 27 2.37 
5.2 
Availability of emergency 
escape plan(s) 
3.9 73 2.10 1.26 26 2.38 20 2.00 27 1.89 
5.3 
Ease of escaping from the 
building in case of fire 
emergency 
3.9 78 2.59 0.97 26 2.54 25 2.76 27 2.48 
5.4 
Ease to recognize and reach the 
fire alarm system 
2.8 76 2.53 1.08 26 2.65 23 2.61 27 2.33 
5.5 
Protection of the building 
against illegal entry 
3.1 77 2.08 1.08 26 2.31 23 2.13 28 1.82 
5.6 Anti-crime measures (Cameras) 2.9 77 2.49 1.06 26 2.62 23 2.48 28 2.39 
5.7 
Overall satisfaction with safety 
and security 




          The open ended feedback sections also indicated some worries regarding the safety 
and security measures, as some common concerns included ―The building lack in its 
safety procedures and emergency exits adequacy‖, ―Poor safety techniques to prevent 
flies and insects from entering the building‖ and ―There are frequently stealing incidents 
in the building‖. 
 
4.1.1.6 Cleanliness and Maintenance 
          15 indicators were used to evaluate the quality of cleanliness and maintenance in 
the buildings. The following table 60 presents the overall MSI of the three buildings as 
well as the separate results of the three buildings for each indicator. As it‘s shown in the 
table, the users were swinging in opinions between satisfied and dissatisfied as most of 
the indicators had a MSI of either slightly lower or slightly higher than the limit of 2.49. 
The overall satisfaction with the Safety and Security scored MSI of 2.61, which fall in the 
satisfaction range; but yet in the dangerous area of being too close to the dissatisfaction 
limit; with a standard deviation of 1.02. That indicates the responses are not too far from 
the mean value. The overall satisfaction theme of Ras Tanura respondent tend to be 
satisfied most of the time, while Abqaiq and Safwa both scored very low satisfaction 
rates for most of indicators, some were even very close to the very dissatisfied limit of 
1.49. 
          The open ended section supported the previous claims and statistically numbers by 
indicating some common objections regarding ―The lack of periodic preventive 
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maintenance‖ and ―the use of low quality materials in first time installations and in 
maintenance ones‖. 
 
Table 60: Descriptive Statistics of Relative Importance Index (RII) and MSI regarding the Cleanliness and 
Maintenance 
6.0 Cleanliness & Maintenance 
Descriptive Statistics 
(Overall) 
Level of Satisfaction (Individual 
Buildings) 
Ras T. Safwa Abqaiq 
RII N MSI SD N MSI N MSI N MSI 
6.1 Floors 3.6 77 2.57 0.95 26 2.81 25 2.68 26 2.23 
6.2 Walls 3.3 79 2.52 0.87 27 2.85 25 2.52 27 2.19 
6.3 Ceiling 2.6 79 2.35 0.85 27 2.70 25 2.20 27 2.15 
6.4 Lighting fixtures 2.9 78 2.56 0.88 27 3.04 25 2.40 26 2.23 
6.5 Plumbing fixtures 2.8 80 2.11 0.93 27 2.59 25 1.88 28 1.86 
6.6 Ventilation systems 2.8 79 2.37 0.91 26 2.85 25 2.08 28 2.18 
6.7 Toilets/Shower rooms 2.5 80 1.98 0.94 27 2.48 25 1.72 28 1.71 
6.8 Furniture 2.9 79 2.33 0.9 27 2.67 25 2.08 27 2.22 
6.9 Corridor and/or stairs 3.4 75 2.49 1.04 27 2.78 22 2.45 26 2.23 
6.10 Lifts/Elevators 2.9 29 1.86 1.64 15 1.53 5 2.00 9 2.33 
6.11 Pavement around the building 2.4 75 2.47 1.13 27 2.85 21 2.19 27 2.30 
6.12 Landscape 2.1 72 2.40 1.22 26 2.81 21 2.33 25 2.04 
6.13 
Ease to contact the 
maintenance department 
2.6 77 2.94 0.97 26 3.19 24 2.96 27 2.67 
6.14 
Maintenance team response to 
necessary repairs and 
complaints 
2.9 74 2.76 1.05 25 3.00 23 2.65 26 2.62 
6.15 
Overall satisfaction with 
cleanliness and maintenance 
3.1 75 2.61 1.02 25 3.00 23 2.43 27 2.41 
 
Functional Performance Category 
4.1.1.7 Building Exterior 
          Sixteen indicators have been identified for the building exterior evaluation process 
by users. Table 61 presents the statistical results of the indicators. As presented, the 
user‘s perceptions are satisfied with 7 aspects, while the other 9 had low MSI results 
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falling in the dissatisfaction rate, and in some indicators even close to the very 
dissatisfaction level. The overall standard deviation of the indicators falls in the range of 
0.80 to 1.27. This indicates a good homogeneity of the sample‘s responses about the 
mean value. The availability of separate entrances for infectious patients obtained the 
lowest satisfaction level of 1.58, and it was dissatisfied mean response in Ras Tanura and 
Safwa, while very dissatisfied in Abqaiq. As usual, Abqaiq‘s Hospital scored the worst, 
while Safwa comes second, and Ras Tanura considered as the best case in this regard. 
          Concerns of the open ended feedback included the ―unavailability of parking 
spaces for building staff‖ and ―the small footprint area of the building‖. 
 
Table 61: Descriptive Statistics of Relative Importance Index (RII) and MSI regarding the Building Exterior 
7.0 Building Exterior 
Descriptive Statistics 
(Overall) 
Level of Satisfaction (Individual 
Buildings) 
Ras T. Safwa Abqaiq 
RII N MSI SD N MSI N MSI N MSI 
7.1 
Appropriateness of location 
within the neighborhood/city 
2.7 77 3.06 0.84 27 3.07 25 3.16 25 2.96 
7.2 Adequacy of parking area 2.8 79 2.65 0.84 27 2.67 25 2.72 27 2.56 
7.3 
Walking distance from 
parking area to the nearest 
entrance 
3.0 78 3.01 0.80 27 3.07 24 2.96 27 3.00 
7.4 
Clearness and availability of 
exterior signage 
3.0 80 2.90 0.84 27 3.11 25 3.08 28 2.54 
7.5 
Visibility and clearness of 
entrances for all users 
2.8 78 2.90 0.91 26 3.15 25 3.04 27 2.52 
7.6 
Availability of disabled 
parking slots 
3.2 76 2.34 1.19 26 2.96 24 2.08 26 1.96 
7.7 
Availability of appropriate 
ramps for the wheelchair to 
use 
3.7 77 2.78 1.09 25 3.08 25 3.00 27 2.30 
7.8 
Appropriateness of entrance 
doors for the wheelchair entry 
3.7 79 2.25 1.12 27 3.00 25 2.20 27 1.56 
7.9 
The quality of landscape 
around the building 
2.4 79 2.44 1.08 26 3.04 25 2.52 28 1.82 
7.10 
Ease of navigation within the 
parking area 
2.8 76 2.64 1.06 26 2.96 24 2.83 26 2.15 
7.11 
The provision of designated 
parking spaces for staff 




Provision of separate entrance 
for staff 
2.4 75 1.80 1.23 24 2.08 24 1.96 27 1.41 
7.13 
The adequacy of lighting in 
the parking and around the 
building 
2.7 74 2.03 1.21 25 2.44 23 1.7 26 1.92 
7.14 
Protection of entrances from 
the weather conditions 
2.3 78 1.78 1.02 26 2.19 25 1.64 27 1.52 
7.15 
Availability of separate 
entrances for infectious 
patients 
2.6 73 1.58 1.27 24 1.88 23 1.52 26 1.35 
7.16 
Availability of shading 
elements to minimize solar 
gain and direct sunlight 
1.6 74 1.81 1.23 23 2.09 24 1.88 27 1.52 
 
4.1.1.8 Building Overall (Interior) 
          In order to assess the level of satisfaction regarding the building overall (interior), 
ten indicators have been subjectively measured through the survey. All descriptive 
statistics for each of the indicators are sown in the following table 62. The results 
presented in the table show that the occupants were overall dissatisfied with the 
indicators, except for ―Ease of way-finding within the building (Plan)‖, ―Adequacy of 
signage in the building ( rooms #, way-finding)‖, ―Building ceiling height‖ and 
―Availability of drinking fountain‖ which has mean satisfaction indexes of 2.56, 2.52, 
2.71 and 2.55 respectively; while other indicators had MSIs ranging from 1.85 to 2.41; 
which fall in the dissatisfaction limit. All indicators had standard deviation in the range 
from 0.91 to 1.56. That indicates the responses are swinging, since some indicators are 
not too far in responses from the mean value, while others are falling around the mean. 
Most of Ras Tanura responses scored a satisfied MSI, while Abqaiq had most of them 
dissatisfied. Safwa also hadn‘t gained much satisfaction regarding the building overall 
interior. ―Availability of storage spaces in the building‖ had very low MSI in Abqaiq‘s 
hospital (1.48) with very dissatisfied range. 
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          The open ended sections in the survey included some worries as well such as ―The 
inadequacy of way-finding signs‖, ―Some special rooms are needed for medical 
purposes‖, ―The building size is too small for its function and needed spaces‖, ―Bad 
space utilization‖ and ―A new building might be needed to fix and support the 
requirements of users‖. 
 
Table 62: Descriptive Statistics of Relative Importance Index (RII) and MSI regarding the Building Overall 
(Interior) 
8.0 Building Overall (Interior) 
Descriptive Statistics 
(Overall) 
Level of Satisfaction (Individual 
Buildings) 
Ras T. Safwa Abqaiq 
RII N MSI SD N MSI N MSI N MSI 
8.1 
Size of public areas and 
lobbies 
2.6 78 2.23 1.02 25 2.48 25 2.08 28 2.14 
8.2 
Quality of furniture in public 
areas and lobbies 
2.5 76 2.17 1.07 25 2.48 24 1.75 27 2.26 
8.3 
Ease of way-finding within the 
building (Plan) 
2.5 79 2.56 0.91 27 2.74 25 2.56 27 2.37 
8.4 
Adequacy of signage in the 
building ( rooms #, way-
finding) 
2.6 79 2.52 0.97 27 2.89 25 2.44 27 2.22 
8.5 
Adequacy of vertical 
circulation in the building 
(elevators & staircases) 
2.9 56 2.14 1.56 26 2.46 15 1.87 15 1.87 
8.6 
Adequacy of horizontal 
circulation (corridors & 
lobbies) 
2.7 74 2.41 1.18 27 2.74 25 2.36 22 2.05 
8.7 
Overall satisfaction with 
adequacy of building spaces 
2.8 76 2.00 1.16 26 2.35 24 1.75 26 1.88 
8.8 
Availability of storage spaces 
in the building 
2.1 75 1.85 1.26 26 2.19 24 1.88 25 1.48 
8.9 Building ceiling height 2.3 78 2.71 1.05 26 2.92 25 2.8 27 2.41 
8.10 
Availability of drinking 
fountain 




4.1.1.9 Check-in/out & Waiting Areas 
          The check-in/out and waiting areas have been measured through six indicators by 
staff. The following table 63 presents the descriptive statistics results regarding each 
indicator. The table shows that, the users were overall dissatisfied with all indicators, 
with MSIs ranging from 1.84 for ―Availability of physical barriers for ensuring patient‘s 
privacy‖ to 2.43 for ―Quality of furniture in waiting area‖. The standard deviations of all 
indicators are ranging from 0.96 to 1.10. The standard deviation indicates that the 
responses are not too far from the mean value. All MSIs in all three buildings were 
dissatisfied with all aspects within this category. 
          As a confirmation on the results, the respondent‘s feedback in the questionnaire 
survey included several complaints including ―There is a need for a cafeteria within the 
building for visitors and staff‖, ―insufficient waiting area to accommodate all visitors 
during the peak hours‖. 




& Waiting Areas 
Descriptive Statistics 
(Overall) 
Level of Satisfaction (Individual 
Buildings) 
Ras T. Safwa Abqaiq 
RII N MSI SD N MSI N MSI N MSI 
9.1 
Adequacy of spaces designated 
for patient‘s registration 
3.3 76 2.28 1.04 26 2.46 25 2.36 25 2.00 
9.2 
Proximity of suppliers and 
printers to registration staff 
2.5 76 2.22 1.03 25 2.36 25 2.2 26 2.12 
9.3 
Availability of physical barriers 
for ensuring patient‘s privacy  
2.9 75 1.84 1.07 25 2.16 25 1.72 25 1.64 
9.4 
Separation of registration and 
waiting area from main 
circulation hallway 
2.3 76 2.00 1.13 25 2.20 25 2.04 26 1.77 
9.5 
Adequacy of waiting area to 
accommodate patients 
2.8 78 2.19 0.96 26 2.42 25 1.88 27 2.26 
9.6 
Quality of furniture in waiting 
area 
2.5 76 2.34 1.10 26 2.73 24 1.83 26 2.42 
192 
 
4.1.1.10 Patient-Clinician Interactional Spaces 
          Seven indicators have been identified for the Patient-clinician interactional spaces 
assessment by users. The following table 64 showing the statistical results of the 
indicators. As presented, the user‘s perceptions are satisfied with 3 aspects, while the 
other 4 had low MSI results falling in the dissatisfaction rate. The overall standard 
deviation of the indicators falls in the range of 0.86 to 1.08. This indicates a good 
homogeneity of the sample‘s responses about the mean value. The separate results wasn‘t 
too far from the cumulative one, each building had swinging MSI results as well between 
satisfied and dissatisfied. 
 







Level of Satisfaction (Individual 
Buildings) 
Ras T. Safwa Abqaiq 
RII N MSI SD N MSI N MSI N MSI 
10.1 
Appropriateness of exam table 
location to save the patients‘ 
privacy 
3.3 77 2.62 0.90 26 2.77 25 2.56 26 2.54 
10.2 
Adequacy of seating in exam 
room to accommodate patients  
2.9 77 2.49 0.90 26 2.77 24 2.29 27 2.41 
10.3 
The availability of curtains at 
windows of exam room to 
ensure the privacy 
3.4 78 2.74 0.86 26 2.85 24 2.79 28 2.61 
10.4 
Availability of visual 
indicators to show exam room 
status 
3.0 77 2.38 1.08 25 2.24 25 2.76 27 2.15 
10.5 
Quality of furniture in the 
exam room 
3.1 77 2.47 1.00 26 2.77 25 2.20 26 2.42 
10.6 
Availability of special exam 
rooms for infectious patients 
3.7 74 2.03 1.20 24 2.38 24 1.88 26 1.85 
10.7 
Adequacy for storage within 
the exam room 




4.1.1.11 Staff Spaces 
          3 indicators were used to evaluate the quality of staff spaces in the buildings. The 
following table 65 presents the overall MSI of the cumulative responses as well as the 
separate results of the three buildings for each indicator. As it‘s shown in the table, the 
users were dissatisfied as the indicators had a MSI of slightly higher than the limit of 1.49 
―Very Dissatisfied‖. The overall satisfaction with the staff spaces standard deviations of 
1.28, 1.23 and 1.19, which indicates some variation in responses from the mean 
satisfaction value. 
          The open ended section supported the claims and values by illustrating common 
objections in the 3 buildings regarding ―The absence of break rooms for doctors of male 
and females‖, ―Some unused patient wards were re-utilized as doctors only break room, 
which is inappropriate for their requirements‖, ―The absence of nurses stations and break 
rooms‖, ―The absence of prayer area for women‖, ―No well-secured lockers are available 
for staff members‖ and ―All daily activities such as praying, eating and changing are 
performed within the clinic space‖. 
 






Level of Satisfaction (Individual 
Buildings) 
Ras T. Safwa Abqaiq 
RII N MSI SD N MSI N MSI N MSI 
11.1 
Adequacy of break and 
changing rooms for staff 
2.5 74 1.69 1.28 26 1.88 24 1.54 24 1.63 
11.2 
Adequacy of storage for staff 
items and clothes 
2.4 75 1.65 1.23 26 2.08 25 1.36 24 1.5 
11.3 
Quality of furniture in staff 
spaces 




          The laboratories have been measured through five indicators by staff. The 
following table 66 presents the descriptive statistics results regarding each indicator. The 
table shows that, the users were overall dissatisfied with all indicators, with MSIs ranging 
from 2.40 to 2.48. The overall satisfaction with laboratory scored a MSI of 2.55 with 
standard deviations of 1.32. The standard deviation indicates that the responses are 
somehow far from the mean value. 
 




Level of Satisfaction (Individual 
Buildings) 
Ras T. Safwa Abqaiq 
RII N MSI SD N MSI N MSI N MSI 
12.1 
Adequacy of the laboratory 
space 
3.5 65 2.40 1.33 22 2.45 19 2.74 24 2.08 
12.2 
Adequacy of storage space in 
the laboratory 
3.0 64 2.39 1.32 22 2.45 18 2.72 24 2.08 
12.3 
Quality of circulation in the 
laboratory 
3.0 65 2.48 1.31 22 2.55 18 2.67 25 2.28 
12.4 
Quality of furniture in the 
laboratories 
3.3 61 2.44 1.37 21 2.52 17 2.53 23 2.3 
12.5 
Overall satisfaction with the 
laboratories 
3.4 65 2.55 1.32 23 2.74 18 2.56 24 2.38 
 
4.1.1.13 Administrative Offices 
          5 indicators were used to evaluate the quality of administrative offices in the case 
study buildings. The following table 67 presents the overall MSI of the cumulative 
responses as well as the separate results of the three buildings for each indicator. As it‘s 
shown in the table, the users were swinging between satisfied and dissatisfied  as the 
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indicators had a MSI of either slightly higher or lower than the limit of 2.49 
―Dissatisfied‖. The overall satisfaction with the administration offices scored a MSI of 
2.46 ―Dissatisfied‖ and standard deviation of 1.21, which indicates some variation in 
responses from the mean satisfaction value. 
 
Table 67: Descriptive Statistics of Relative Importance Index (RII) and MSI regarding the Administrative 
Offices 
13.0 Administrative Offices 
Descriptive Statistics 
(Overall) 
Level of Satisfaction (Individual 
Buildings) 
Ras T. Safwa Abqaiq 
RII N MSI SD N MSI N MSI N MSI 
13.1 
Adequacy of the number 
offices in the building 
2.4 70 2.33 1.24 24 2.83 20 1.95 26 2.15 
13.2 
Size of individual office in the 
building 
2.2 69 2.26 1.28 24 2.75 19 1.79 26 2.15 
13.3 
Availability of formal Meeting 
Room 
2.1 74 2.65 1.16 25 2.96 23 2.87 26 2.15 
13.4 
Quality of furniture in the 
offices 
2.6 70 2.56 1.18 26 3.00 18 2.11 26 2.42 
13.5 
Overall satisfaction with the 
office 
2.4 70 2.46 1.21 25 2.96 19 2 26 2.31 
 
4.1.1.14 Toilets/W.Cs 
          Four indicators were used in order to assess the adequacy and quality of toilets and 
W.Cs in the buildings. The following table 68 presents the MSI of the cumulative 
responses and the separate results of the 3 buildings. As the table presents, the users were 
dissatisfied as the indicators had a MSI of slightly higher than the limit of 1.49 ―Very 
Dissatisfied‖. The overall satisfaction with the toilets and W.Cs gained a MSI of 1.67 and 




          The open ended section supported the claims and values by showing some 
objections in common including ―The absence of special toilets for recently delivered 
mothers‖, ―The inadequacy of the number of toilets in the buildings‖. 
 




Level of Satisfaction (Individual 
Buildings) 
Ras T. Safwa Abqaiq 
RII N MSI SD N MSI N MSI N MSI 
14.1 
Adequacy of the number of 
toilets in the building 
3.3 79 1.72 0.92 26 1.96 25 1.44 28 1.75 
14.2 
Availability of ADA toilet 
units in the building 
3.7 78 1.69 1.06 26 2.35 24 1.17 28 1.54 
14.3 Quality of fixtures 3.2 77 1.82 1.06 26 2.27 24 1.42 27 1.74 
14.4 
Overall satisfaction with the 
toilets 
3.5 75 1.76 1.17 25 2.12 24 1.38 26 1.77 
 
Behavioral Performance Category 
4.1.1.15 Privacy & Territoriality 
          Eight indicators have been identified for the privacy and territoriality evaluation 
process by users. Table 69 presents the statistical results of the indicators. As presented, 
the user‘s perceptions are dissatisfied with all indicators, and in some indicators even 
very close to the very dissatisfaction level of 1.49. The overall satisfaction with privacy 
and territoriality got a MSI of 1.84 with standard deviation of 1.07. This indicates a good 
homogeneity of the sample‘s responses about the mean value. ―The separation of break 
room from the rest of the spaces‖ and ―Separated Circulation of staff from patients‖ both 
had the lowest satisfaction level of 1.55. Regarding the separate results, all MSIs of all 
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indicators was in the dissatisfied or very dissatisfied ranges, except for one indicator got a 
satisfied MSI in Ras Tanura. 
Table 69: Descriptive Statistics of Relative Importance Index (RII) and MSI regarding the Privacy and 
Territoriality 
15.0 Privacy & Territoriality 
Descriptive Statistics 
(Overall) 
Level of Satisfaction (Individual 
Buildings) 
Ras T. Safwa Abqaiq 
RII N MSI SD N MSI N MSI N MSI 
15.1 
Privacy within the different 
spaces in the building 
2.9 79 2.11 0.94 27 2.59 25 1.8 27 1.93 
15.2 
Privacy in conversations 
within the building 
3.1 79 2.04 0.94 27 2.48 25 1.68 27 1.93 
15.3 
Use of solid doors and walls to 
ensure the privacy (Audio and 
Visual barriers) 
2.7 76 1.99 1.12 27 2.41 23 1.65 26 1.85 
15.4 
Provision of protection 
techniques safeguard 
registration staff 
2.7 76 1.82 1.12 24 1.88 25 2.08 27 1.52 
15.5 
Separation of break room from 
the rest of the spaces 
1.9 74 1.55 1.19 24 1.63 25 1.48 25 1.56 
15.6 
Separated Circulation of staff 
from patients 
2.2 76 1.55 1.07 25 1.76 25 1.48 26 1.42 
15.7 
Density of Population within 
the check-in/waiting area 
2.8 76 1.88 1.1 26 2.27 25 1.6 25 1.76 
15.8 
Overall satisfaction with 
privacy and territoriality 
2.9 76 1.84 1.07 26 2.23 25 1.72 25 1.56 
 
4.1.1.16 Appearance 
          The appearance has been measured through 19 indicators by staff members. The 
following table 70 presents the descriptive statistics results regarding each indicator. The 
table shows that, the users were overall dissatisfied with all indicators, with MSIs ranging 
from 1.59 to 2.48. The overall satisfaction with appearance had standard deviations 
ranging from 0.85 to 1.24. The standard deviation indicates that the responses were 
varying as in some indicators are somehow far while some others are close to the mean 
value. Separately speaking, Ras Tanura had the best satisfaction indexes with some 
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satisfied indicators, while both Safwa and Abqaiq had low MSIs with some very 
dissatisfied indicators and dissatisfied in the most cases. 
 




Level of Satisfaction (Individual 
Buildings) 
Ras T. Safwa Abqaiq 
RII N MSI SD N MSI N MSI N MSI 
16.1 
Exterior Image of the 
building 
2.6 80 2.43 0.91 27 2.89 25 2.28 28 2.11 
16.2 
Interior Design of the 
building 
3.2 79 2.00 0.88 27 2.26 25 2.00 27 1.74 
16.3 Entrance Lobby 2.8 78 2.13 0.99 27 2.63 24 1.96 27 1.78 
16.4 Registration Area/ Check-in 2.7 80 2.11 0.93 27 2.67 25 1.88 28 1.79 
16.5 Waiting Area 2.8 80 2.08 0.85 27 2.37 25 1.84 28 2 
16.6 Circulation Spaces 2.6 76 2.08 1.01 27 2.48 24 1.83 25 1.88 
16.7 Exam Room 2.5 78 2.37 0.93 26 2.73 24 2.17 28 2.21 
16.8 Laboratory 2.8 71 2.54 1.14 25 2.80 19 2.37 27 2.41 
16.9 Pharmacy 2.6 74 2.53 1.05 25 2.88 22 2.18 27 2.48 
16.10 Staff Spaces 2.4 74 1.65 1.21 24 1.88 25 1.4 25 1.68 
16.11 Offices 2.5 68 2.44 1.23 24 2.92 20 2.00 24 2.33 
16.12 Toilets/WCs 3.3 74 1.72 1.23 26 2.04 24 1.42 24 1.67 
16.13 
Sense of relaxation within the 
building 
3.0 75 1.99 1.14 25 2.48 25 1.72 25 1.76 
16.14 Colors used in interiors 3.2 75 2.00 1.16 26 2.42 25 1.80 24 1.75 
16.15 Green areas (vegetation) 2.9 77 2.04 1.09 26 2.08 25 2.24 26 1.81 
16.16 
Pleasant view in the waiting 
area 
3.0 76 1.59 1.12 25 1.92 24 1.38 27 1.48 
16.17 
Management treatment of 
patients 
2.9 73 2.48 1.24 24 2.79 24 2.33 25 2.32 
16.18 
Positive Distractions 
availability in waiting area 
3.1 76 1.86 1.07 24 2.33 25 1.72 27 1.56 





4.1.2 Inferential Statistics 
          This section presents and discusses some findings of the inferential statistics which 
have been carried out on the survey results. As previously illustrated in chapter 3 section 
3.7.4, these statistical analysis included T-tests on two samples of two different groups of 
respondents and a multi-linear regression analysis on the overall satisfaction indexes of 
the respondents. 
          Firstly, the respondent‘s satisfaction indexes (SIr) was calculated for the staff 
respondents of each case study building as previously illustrated in section 3.7.4, the 
results are shown in the following tables 71-73 for every building separately. 
Building 1: Ras Tanura General Hospital 
Table 71: Ras Tanura General Hospital, Respondents Satisfaction Index (SIr) 
R1 84.62 R10 29.84 R19 59.62 
R2 60.96 R11 56.73 R20 62.02 
R3 58.98 R12 87.33 R21 58.33 
R4 87.10 R13 52.86 R22 78.94 
R5 67.83 R14 72.82 R23 69.96 
R6 59.63 R15 67.14 R24 62.12 
R7 63.74 R16 59.69 R25 59.62 
R8 43.60 R17 75.20 R26 86.35 
R9 63.36 R18 68.50 R27 60.62 
          The average satisfaction index for Ras Tanura respondents was calculated and 




Building 2: Safwa General Hospital 
Table 72: Safwa General Hospital, Respondents Satisfaction Index (SIr) 
R1 51.86 R10 45.96 R19 53.29 
R2 46.15 R11 61.43 R20 52.39 
R3 52.14 R12 55.24 R21 65.00 
R4 67.44 R13 59.29 R22 74.03 
R5 47.25 R14 52.52 R23 78.68 
R6 57.55 R15 44.08 R24 61.83 
R7 66.53 R16 38.18 R25 50.80 
R8 47.46 R17 50.19   
R9 52.13 R18 44.96   
          The average satisfaction index for Safwa respondents was calculated and resulted 
in a 55.06%, having a minimum satisfaction index of 38.18% and a maximum of 78.86%. 
Building 3: Abqaiq General Hospital 
Table 73: Abqaiq General Hospital, Respondents Satisfaction Index (SIr) 
R1 51.92 R11 55.43 R21 67.36 
R2 57.88 R12 45.77 R22 65.00 
R3 62.12 R13 37.60 R23 76.60 
R4 51.25 R14 40.20 R24 44.53 
R5 44.47 R15 31.40 R25 51.60 
R6 43.60 R16 61.25 R26 78.65 
R7 35.08 R17 45.38 R27 54.60 
R8 54.81 R18 41.87 R28 66.28 
R9 46.68 R19 57.88   
R10 71.25 R20 60.50   
          The average satisfaction index for Abqaiq respondents was calculated and resulted 
in a 53.60%, having a minimum satisfaction index of 31.40% and a maximum of 78.65%. 
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4.1.2.1 Two-Sample T-test 
          As previously illustrated in section 3.7.4, a T-test will be carried out on different 
respondents groups within each building to test the null hypothesis that the different job 
positions, and consequently the work place as well as the level of education will not 
answer the survey differently when compared to each other. The null hypothesis is an 
assumption that the means of all groups are the same, and consequently, the respondent‘s 
background information regarding the workplace or level of education (Job position) is 
not a factor of determining the level of satisfaction of occupants regarding their 
workplace. The following tables 74-76 present the data gathered and analyzed, followed 
by the final conclusion of each building in this regard. 
 
Building 1: Ras Tanura General Hospital 
Table 74: Two-sample T Test for 'Doctors' vs 'Clinicians' [Ras Tanura] 
Groups N Mean StDev SE Mean 
Doctors 7 60.63 8.25 3.12 
Clinicians/Technicians 7 70.06 10.44 3.94 
Difference = mean (Doctors) – mean (Clinicians) 
Estimate for difference: -9.43 
95% Confidence Interval for difference: (-20.50, 1.63) 
T-Test of difference = 0 (vs not =): T-Value = 2.20, P-Value = 0.087, D.F = 11 
          As we can see, in Ras Tanura hospital the P-Value was calculated as 0.087, which 
is greater than the alpha value of 0.05. Thus, there is no sufficient evidence for a 
difference in the occupant‘s satisfaction between doctors and clinicians. 
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Building 2: Safwa General Hospital 
Table 75: Two-sample T Test for 'Nurses' vs 'Clinicians' [Safwa] 
Groups N Mean StDev SE Mean 
Nurses 7 51.91 10.45 3.95 
Clinicians/Technicians 7 56.04 10.52 3.97 
Difference = mean (Nurses) – mean (Clinicians) 
Estimate for difference: -4.13 
95% Confidence Interval for difference: (-16.34, 8.08) 
T-Test of difference = 0 (vs not =): T-Value = 2.179, P-Value = 0.475, D.F = 12 
          As shown above, in Safwa hospital the P-Value was found to be 0.475, which is 
greater than the alpha value of 0.05. Therefore, there is no sufficient evidence for a 
difference in the occupant‘s satisfaction between nurses and clinicians. 
 
Building 3: Abqaiq General Hospital 
Table 76: Two-sample T Test for 'Nurses' vs 'Admins' [Abqaiq] 
Groups N Mean StDev SE Mean 
Nurses 6 53.85 6.09 2.49 
Adminstration 6 59.90 13.69 5.59 
Difference = mean (Nurses) – mean (Clinicians) 
Estimate for difference: -6.05 
95% Confidence Interval for difference: (-20.52, 8.41) 
T-Test of difference = 0 (vs not =): T-Value = 2.36, P-Value = 0.355, D.F = 7 
          As shown in the table, in Abqaiq hospital the P-Value was calculated to be 0.355, 
which is greater than the alpha value of 0.05. Thus, there is no sufficient evidence for a 
difference in the occupant‘s satisfaction between nurses and administration staff. 
203 
 
4.1.2.2 Multi-Linear Regression Analysis 
          Multi-Linear regression analysis was carried out on the previously identified 16 
performance categories. For each category a regression model was developed for the 
indictors included within it, to determine the most influential indicator for that specific 
category. Firstly, a linear regression equation was prepared for each category, and then R 
values were calculated to observe the relations between dependent (Overall) and 
independent (Indicators) variables, followed by a null hypothesis to check on the co-
relations. Eventually, coefficients table was developed to check to observe how the 
overall satisfaction of occupant is affected by every independent variable (performance 
indicator). A detailed description and steps of the regression analysis is presented in 
Appendix H. The table illustrates that ‗Indoor temperature in summer, ‗Air freshness‘, 
‗Control over noise‘, ‗Adequacy of lighting in the corridors and lobbies‘, ‗Protection 
against illegal entry‘, ‗Maintenance team response to necessary repairs‘, ‗Adequacy of 
parking area‘, ‗Availability of storages‘, ‗Quality of furniture in waiting‘, ‗Special rooms 
for infectious‘, ‗Adequacy of storage for staff‘, ‗Circulation in the laboratory‘, ‗Quality 
of furniture in offices‘, ‗Quality of fixtures‘, ‗Separated Circulation of staff‘ and 
‗Appearance of entrance lobby‘ are the most significant factors affecting the overall 
satisfaction of each category, and thus the satisfaction with the whole building 
performance. The following table 77 presents the most important factor of each category 




Table 77: Regression Analysis results of healthcare buildings with the coefficients of the most significant 
performance indicators 
NO. Category Performance Indicator Coefficient (B) T-Value 
1 Thermal Comfort Indoor temperature in summer 0.353 3.784 
2 Indoor Air Quality  Air freshness 0.475 3.686 
3 Acoustical Comfort Control over noise 0.303 2.862 
4 Visual Comfort 
Adequacy of lighting in the 
corridors and lobbies 
0.735 4.154 




Maintenance team response to 
necessary repairs 
0.560 5.149 
7 Building Exterior Adequacy of parking area 0.350 2.842 
8 Building Overall (Int.) Availability of storages 0.407 5.391 
9 Check-in & Waiting Quality of furniture in waiting 0.322 3.476 
10 Patient/Clinician Space Special rooms for infectious 0.326 3.348 
11 Staff Spaces Adequacy of storage for staff 0.959 6.017 
12 Laboratories Circulation in the laboratory 0.480 3.495 
13 Admin. Offices Quality of furniture in offices 0.775 7.036 
14 Toilets / W.Cs Quality of fixtures 0.534 4.046 
15 Privacy & Territoriality Separated Circulation of staff  0.553 4.866 
16 Appearance Appearance of entrance lobby 0.543 4.794 
 
          For more explanation, let‘s see the Cleanliness and Maintenance category, from the 
table we can see that it‘s dependent with high degree on the Maintenance Team response 
to necessary repairs and complaints (73%). It means that as we increase the occupants 
satisfaction regarding that indicator, this will greatly provoke their satisfaction regarding 
the overall satisfaction with cleanliness and maintenance. The same is applicable for all 




4.2  Walkthrough Assessment 
          As previously discussed in chapter 3, walkthrough assessment have been carried 
out in the three case study buildings in order to identify the common problems related to 
the functional, behavioral and technical categories of buildings performance. Because of 
the assessment nature, the majority of the assessed indicators were functional as well as 
some technical and behavioral aspects. A checklist shown in Appendix D was used 
during the evaluation to judge with baseline to be followed in all buildings of the same 
nature. Still photographs were taken during the evaluation to confirm the judgments and 
issues, and were documented in Appendix G. 
          The following tables 78 – 80 presents the main issues identified during the 
assessment of each building. 
 
4.2.1 Ras Tanura Hospital Walkthrough Findings 
Table 78: Walkthrough Assessment and issues identified in Ras Tanura hospital 
NO. Area Category Issues Identified 
1. Building Exterior Functional The hospital location is at the edge of the city 
2. Building Exterior Functional No sufficient parking area, especially during peak hours 
3. Building Exterior Functional No symbols used at the exterior signage. 
4. Building Exterior Functional Staff parking only for senior management members. 
5. Building Exterior Behavioral Building Style is somehow old. 
6. Building Exterior Technical Protection of ent. from weather only at the main ent. 
7. Building Exterior Technical Daylight maximization techniques not used. 
8. Building Exterior Technical 
Orientation of building to reduce the AC load and 




9. Building Exterior Technical 
Building premises are only protected against 
unauthorized entry through security members. 
10. Building Exterior Technical 
Activities in front of the building are not visible to staff 
members. 
11. Building Interior Technical 
AC system is non 100% fresh and central with inability 
to control over temperature for each room or working 
separately. 
12. Building Interior Technical No water-saving measures considered in the building. 
13. Building Interior Technical No daylight sensors used to reduce artificial light use. 
14. Check-in & Waiting Behavioral No audio barriers at the registration window. 
15. Check-in & Waiting Functional No sufficient signage in the building. 
16. Check-in & Waiting Technical Waiting area is noisy and unsealed. 
17. Check-in & Waiting Behavioral The interior color scheme of the building is old style. 
18. Check-in & Waiting Behavioral No clock to show the time. 
19. Check-in & Waiting Technical Clinics waiting area is central with no natural light. 
20. Check-in & Waiting Technical Chemical smell in the building coming from the outside 
21. Check-in & Waiting Technical No appropriate access control used at the rooms. 
22. Check-in & Waiting Functional No estimated waiting time or numbering of patients turn. 
23. Interactional Spaces Functional Exam tables can be seen from the corridor. 
24. Interactional Spaces Functional Insufficient seating to accommodate patients and family. 
25. Interactional Spaces Functional No visual indicator for room status. 
26. Interactional Spaces Functional Hidden nursing station cannot be seen. 
27. Interactional Spaces Technical Some clinics are central with no natural lighting. 
28. Interactional Spaces Functional Insufficient designated spaces for clinics area. 
 
4.2.2 Safwa Hospital Walkthrough Findings 
Table 79: Walkthrough Assessment and issues identified in Safwa hospital 
NO. Area Category Issues Identified 
1. Building Exterior Functional No symbols used at the exterior signage. 
2. Building Exterior Technical Entrance doors are inconvenient for wheelchair useage. 
3. Building Exterior Behavioral Exterior building design is somehow old. 
4. Building Exterior Functional No infectious patient‘s entrance. 
5. Building Exterior Technical 




6. Building Exterior Technical 
Orientation of building to reduce the AC load and 
facilitating passive air and daylight penetration is not 
considered. 
7. Building Exterior Technical 
Daylight maximization techniques available but not 
utilized. 
8. Building Exterior Technical 
Building premises are only protected against 
unauthorized entry through security members. 
9. Building Exterior Technical No video monitoring devices are used 
10. Building Interior Technical AC system is non 100% fresh. 
11. Building Interior Technical No water-saving measures considered in the building. 
12. Building Interior Technical Old florescent light units used, not LED ones.  
13. Building Interior Technical No daylight sensors used to reduce artificial light use. 
14. Building Interior Technical Split HVAC system, hard to control its freshness use. 
15. Building Interior Technical Windows are covered with curtains at corridors. 
16. Building Interior Technical Low flexibility in design to accommodate changes. 
17. Building Interior Functional Storages are available outside of the building. 
18. Check-in & Waiting Behavioral No audio barriers at the registration window. 
19. Check-in & Waiting Functional Registration area is part of the circulation and corridors. 
20. Check-in & Waiting Functional Waiting area is far away from the clinics and rarely used. 
21. Check-in & Waiting Functional No signage available to help in the way-finding. 
22. Check-in & Waiting Functional No floor plans are provided for escape or way-finding 
23. Check-in & Waiting Functional Steel waiting chairs used are fixed and not comfortable 
24. Check-in & Waiting Functional No special entrance or room for infectious patients 
25. Check-in & Waiting Technical The alternative used waiting area in the corridors 
26. Check-in & Waiting Functional No enough registration spaces to serve all patients 
27. Check-in & Waiting Technical No appropriate access control used at the rooms. 
28. Check-in & Waiting Functional No estimated waiting time or numbering of patients turn. 
29. Interactional Spaces Technical Some clinics are having gypsum board walls, not private. 
30. Interactional Spaces Functional No enough seating in some clinics with very low quality 
31. Interactional Spaces Behavioral Green areas and distractions are invisible from the rooms 
32. Interactional Spaces Technical 
No sufficient natural lighting in most clinics and covered 
sometimes 
33. Interactional Spaces Functional No enough clinics to accommodate the building needs 
34. Interactional Spaces Functional No apparently nursing station in the building. 




4.2.3 Abqaiq Hospital Walkthrough Findings 
Table 80: Walkthrough Assessment and issues identified in Abqaiq hospital 
NO. Area Category Issues Identified 
1. Building Exterior Functional Only Arabic language used at the external signage. 
2. Building Exterior Functional No symbols used at the exterior signage. 
3. Building Exterior Technical No disabled parking slots provided 
4. Building Exterior Technical Low quality ramps, with no ramps at some entrances. 
5. Building Exterior Behavioral Additional E.R building looks very ugly. 
6. Building Exterior Technical 
The main and secondary entrances are not protected at 
all from any weather conditions. 
7. Building Exterior Technical 
Small windows were used in the old building which 
minimizes the natural lighting levels. 
8. Building Exterior Technical Daylight maximization techniques not used. 
9. Building Exterior Technical 
Orientation of building to reduce the AC load and 
facilitating passive air and daylight penetration is not 
considered. 
10. Building Exterior Technical 
Building premises are only protected against 
unauthorized entry through security members. 
11. Building Exterior Technical 
All entrances are kept open as well as building windows 
which can be opened, results in contaminated air. 
12. Building Exterior Technical No video monitoring devices are used 
13. Building Interior Technical AC system is very old and non 100% fresh. 
14. Building Interior Technical 
Old windows ACs are used in some clinics. Noisy and 
inefficient with high energy use. 
15. Building Interior Technical No water-saving measures considered in the building. 
16. Building Interior Technical 
Old florescent light units used in the old building, not 
LED ones. 
17. Building Interior Technical No daylight sensors used to reduce artificial light use. 
18. Building Interior Functional Very low quality, dirty and old interior finishes. 
19. Building Interior Functional Ceiling height is too low in the outpatient clinic building 
20. Building Interior Technical 
Technology rooms are small to accommodate more 
equipment. 
21. Building Interior Functional 
Fragmented building services cause long walking 
distances for patients between buildings. 
22. Check-in & Waiting Behavioral No audio barriers at the registration window. 
23. Check-in & Waiting Functional 
Registration area is part of the circulation and corridors 
in the E.R building. 
24. Check-in & Waiting Technical No floor plans are provided for escape or way-finding 
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25. Check-in & Waiting Functional No special entrance or room for infectious patients. 
26. Check-in & Waiting Functional No enough registration spaces to serve all patients 
27. Check-in & Waiting Technical No appropriate access control used at the rooms. 
28. Check-in & Waiting Functional No estimated waiting time or numbering of patients turn. 
29. Check-in & Waiting Functional Female waiting area is too small. 
30. Interactional Spaces Behavioral Electrical cables are visible to visitors. 
31. Interactional Spaces Behavioral Green areas and distractions are invisible from the rooms 
32. Interactional Spaces Functional No nursing station in the clinics building. 
33. Interactional Spaces Functional Some clinics are too small to accommodate the needs. 
34. Interactional Spaces Functional No enough clinics to accommodate the building needs 
35. Interactional Spaces Functional No visual indicator for room status. 
36. Interactional Spaces Technical Some clinics are central with no natural lighting. 
37. Staff Spaces Functional No staff spaces found in the building. 
 
4.3  Interviews and Focused Group Discussions Findings 
          A structured Interview form shown in Appendix E was used to interview with 5 
persons on each building, 12 questions were used to identify and gather more in-depth 
details regarding the main common concerns for each building.  Each of the questions 
was discussing a major area or consideration of the built environment, namely, ‗Thermal 
Comfort‘, ‗Indoor Air Quality‘, ‗Acoustical Comfort‘, ‗Visual Comfort‘, ‗Safety & 
Security Measures‘, ‗Cleanliness & Maintenance‘, ‗Location and Layout‘, ‗Overall 
Interior‘, ‗Check-in & Waiting Areas‘, ‗Patient/Clinician Interactional Spaces‘, ‗Privacy 
& Territoriality‘ and ‗Appearance‘. The following table 81 represents the number and 




Table 81: Interviews and Participants Information 
Building Participants Location Time 






Safwa Hospital 5 X Staff and Patients 
Abqaiq Hospital 5 X Staff and Patients 
 
          The results of the interviews were analyzed and the most common and critical 
features regarding the issues in each building are illustrated and summarized as follows: 
Building 1: Ras Tanura General Hospital 
1. The oxygen installations are near from the electrical wirings which increase the 
danger of fire ignitions in dramatic way and will be hard to accommodate and 
probably will lead to an explosion if a leakage took place. 
2. The building has a major zoning problem, as the outpatient clinic area with the 
laboratory are both in the opposite side of the E.R and imaging services of the 
hospital which make inconvenient travelling distances as these 4 services are 
related most of the time. 
3. The building has a second floor, but yet it is unutilized to accommodate the 
medical needs of the building and there is no elevator for the vertical circulation, 
rather some of the upper spaces are used as admin. offices while the other are 
closed and used as storages, keeping in mind that these spaces were originally 
designed as VIP patient wards. 
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4. Inability to control the temperature in the different rooms because of the central 
HVAC system. The HVAC system was designed as each ward has its own unit, 
and can be controlled all once or to shut it down completely. 
5. Due to the near location of the hospital from the industrial area and ARAMCO 
refinery, the building needs special ventilation and filtration systems, which is not 
applied in the building. The problem is critical to the infection control department, 
whenever a respiratory patient is in the building they have to re-direct him to 
another hospital, as a high level of contaminated air exists. 
6. No spaces were designed in the building as staff break spaces, rather, two patient 
rooms in the upper floor were re-used as doctors break rooms, one for males and 
another for females. No nurses break room is available in the building. 
 
Building 2: Safwa General Hospital 
1. Main medical materials storage location is outside of the building, in a 
deteriorated annex building. The storage building has leaking problems, in winter 
the materials usually gets wet, contaminated and unusable anymore. 
2. Privacy issue within the building and small clinics area, the problem arises from 
the inappropriate rectifications and utilization of spaces as extra clinics. These 
extra clinics were either waiting areas or patient rooms, separated by gypsum 




3. A huge amount of budgets is used annually on routine works, for example 
replacing floor finishes and wall paints. The replaced materials are usually with 
low quality and not well maintained during the year which causes it‘s quick 
deterioration. Well maintaining and using high quality durable materials will 
make it last longer, this will save budgets for other needed maintenance issues. 
4. Waiting area is far from the clinics, the patients cannot hear their names from 
there; rather they have to wait beside their meant clinic for their turn on chairs 
provided along the corridors. This makes a high density at the corridors, noisy and 
not private waiting experience. 
5. No break rooms or women praying area is provided within the building, doctors 
has a portable break room outside of the building in a deteriorated condition, 
while nurses usually perform their daily activities as changing, praying and eating 
inside their clinics or offices. 
6. Bad space utilization in the building, as lots of green areas and separate portables 
are available in the premises, while the main building is too small to 
accommodate the needs, in addition to the building itself which is only 1 floor 
building. These facts show good indicators of spaces availability for expansions, 
but not well used and planned for. 
7. HVAC and lighting locations are not well studied before installation, this results 
in an inconvenient ventilation nor lighting either for wrong lighting distribution 
with some dark areas and some others too bright or for a concentrated air 
conditioning on a specific inconvenient spot in the room. 
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Building 3: Abqaiq General Hospital 
1. The new E.R building has a central HVAC unit makes the control over 
temperature centrally accessed for all wards. 
2. High noise problem arises in the E.R building due to unsealed or isolated spaces, 
rather it all opens on the main circulation hallway. 
3. A huge contamination problem is available due to the inappropriate entrances or 
windows protection against weather conditions, in sand storm days, all spaces, 
equipment and furniture is usually found covered with dust. 
4. Old technologies are used in the building for controlling the storages or contacting 
the maintenance department. Verbally and hand-written requests without 
computerized systems usually results in an inconvenient contact and probably be 
ignored. 
5. The outpatient clinics building is too small to accommodate all specialties and 
clinics, thus, the main old building has 7 out of the 13 available clinics, while the 
outpatient clinical building only contain 6 clinics. Nevertheless, the imaging 
services are in the old building as well, while the laboratory is in the new E.R 
building. 
6. The connection between the old building and new E.R building through shaded 
long corridor with no access control or doors causes high contamination 
penetration for both buildings and high air velocity, furthermore, keeping all 
buildings doors open all the time increases the problem. 
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7. No staff break room is available in the buildings, as ras tanura, a patient room was 
utilized as a staff break room for doctors and staff members of males, while no 
females break room or praying area. 
 
4.4  Summary and Results Consolidation 
          The findings from the five multiple methods used in the evaluation namely, 
questionnaire surveys, users end notes, walkthrough assessments, spot measurements and 
interviews were analyzed and presented one by one in the previous sections of this 
chapter. In this final section, a summarization and integration of results will be presented 
and tabulated to highlight the main concerns and issues discovered in the case study 
buildings. The following tables 82-84 are presenting the findings of each method 
regarding each performance category. These results are consistent with each other and 
helped in identifying the needed qualitative data regarding the issues and concerns. At the 
end of each category a ‗Common issues‘ raw collected all the repeated concerns along 






4.4.1 Summary of Findings at Ras Tanura Hospital 
Table 82: Summary of Findings at Ras Tanura Hospital 
Evaluation Method Performance Indicator 
Thermal Comfort 
Questionnaire [1] Dissatisfaction with ‗Location/Accessibility of thermostat‘ 
Physical 
Measurements [2] 
Recorded values: 23.4 – 23.9 C [In Range] 
End Notes [3] 
The central air-conditioning system is unfavorable, rather 
separate AC units will be much controllable and convenient 
and Inconvenient thermal temperature in summer and winter 
Walkthrough [4] 
Orientation of building to reduce the AC load and 
facilitating passive air penetration is not considered. 
Interviews [5] 
Inability to control the temperature in the different rooms 
because of the central HVAC system. 
Common identified 
issues from methods 
Inability to control temperature [1, 3, 5] 
Indoor Air Quality 
Questionnaire [1] 




Recorded values: 47.8 – 58.6% [Some Out of Range] 
End Notes [3] 
High gas concentration within the building leads to non-
fresh air due to its near location from the ARAMCO refinery 
Walkthrough [4] 
AC system is non 100% fresh and central with inability to 
control over temperature separately and chemical smell in 
the building coming from the outside. 
Interviews [5] 
Due to the near location of the hospital from the industrial 
area and ARAMCO refinery, the building needs special 
ventilation and filtration systems 
Common identified 
issues from methods 
Absent of natural ventilation [1, 4], 
Air freshness problem [1, 3, 4, 5] 
Acoustical Comfort 
Questionnaire [1] Dissatisfaction with ‗Control over noise‘ 
Physical 
Measurements [2] 
Recorded values; 40.3 – 67.1 dBA [Some Out of Range] 
End Notes [3] Walls between rooms don‘t have sound absorbing materials. 
Walkthrough [4] No Observations 




issues from methods 
Privacy in conversations [1, 3, 5] 
Visual Comfort 
Questionnaire [1] Satisfied with all indicators 
Physical 
Measurements [2] 
Recorded values: 281 – 675 lux  day [Some Out of Range], 
156 – 392 lux  night [In Range] 
End Notes [3] No Observations 
Walkthrough [4] 
Clinics waiting area is central with no natural light and some 
clinics are central with no natural lighting. 
Interviews [5] No Observations 
Common identified 
issues from methods 
Inadequate day lighting in some spaces [2, 4] 
Safety & Security 
Questionnaire [1] 
Dissatisfied with ‗Protection of the building against illegal 




End Notes [3] No Observations 
Walkthrough [4] 
Protection of ent. from weather only at the main ent.; 
Building premises are only protected against unauthorized 
entry through security members; Activities in front of the 
building are not visible to staff members and no appropriate 
access control used at the rooms. 
Interviews [5] 
The oxygen installations are near from the electrical wirings 
which increase the danger of fire ignitions 
Common identified 
issues from methods 
Protection against illegal entry [1, 4], Lack of safety 
procedures [1, 4], Low safety considerations in some 
issues [1, 4, 5] 
Cleanliness & Maintenance 
Questionnaire [1] 





End Notes [3] 
The building needs continuous maintenance monitoring, 
along with the use of high quality materials, rather than the 
cheap and low quality ones 
Walkthrough [4] No Observations 
Interviews [5] No Observations 
Common identified 
issues from methods 





Dissatisfied with ‗Availability of shading elements‘, ‗The 
adequacy of lighting in the parking‘, ‗Protection of entrances 
from the weather‘, ‗Availability of entrances for infectious 




End Notes [3] No special parking area for nurses and staff members 
Walkthrough [4] 
The hospital location is at the edge of the city; No sufficient 
parking area; No symbols used at the exterior signage and 
staff parking only for senior management. 
Interviews [5] 
Hospital location at the edge of the city and no enough 
parking area. 
Common identified 
issues from methods 
Insufficient parking slots [1, 3, 4, 5], Location of hospital 
within the city [4, 5], Special parking for staff [1, 3, 4] 
Building Overall (Interior) 
Questionnaire [1] 
Dissatisfied with ‗Availability of storage spaces‘, ‗adequacy 




End Notes [3] 
No special rooms for breast feeding, no special toilets are 
available for recent delivered mothers and no sufficient 
separated rooms for infectious patients;  
Walkthrough [4] No sufficient signage in the building. 
Interviews [5] 
The building has a major zoning problem, as the outpatient 
clinic area with the laboratory are both in the opposite side 
of the E.R and imaging services of the hospital and The 
building has a second floor, but yet it is unutilized to 
accommodate the medical needs of the building and there is 
no elevator for the vertical circulation 
Common identified 
issues from methods 
Zooning problems [1, 3, 5], Space adequacy and 
utilization [1, 3, 5], Vertical circulation issues [1, 5] 
Check-in/out & Waiting Areas 




End Notes [3] No Observations 
Walkthrough [4] 
Waiting area is noisy and unsealed; No clock to show the 
time; Clinics waiting area is central with no natural light and 
no estimated waiting time or numbering of patients turn. 




issues from methods 
All evaluations corroborate each other 
Patient-Clinician Interactional Spaces 
Questionnaire [1] 
Dissatisfied with ‗Special exam rooms for infectious 




End Notes [3] No Observations 
Walkthrough [4] 
Exam tables can be seen from the corridor; Insufficient 
seating to accommodate patients and family; No visual 
indicator for room status; Hidden nursing station cannot be 
seen; Some clinics are central with no natural lighting and 
insufficient designated spaces for clinics area. 
Interviews [5] Some clinics are too small and has no windows. 
Common identified 
issues from methods 
Room status indicators [1, 4], Small clinic area [4, 5], No 
windows in some exam rooms [4, 5] 
Staff Spaces 




End Notes [3] Staff rooms for nurses are needed 
Walkthrough [4] Inappropriate break rooms and only for doctors. 
Interviews [5] 
No spaces were designed in the building as staff break 
spaces, rather, two patient rooms in the upper floor were re-
used as doctors break rooms. 
Common identified 
issues from methods 
All evaluations corroborate each other 
Toilets/W.Cs 




End Notes [3] The number of W.Cs is quite low 
Walkthrough [4] Very small toilets with low number. 
Interviews [5] Not enough toilets with low quality. 
Common identified 
issues from methods 
All evaluations corroborate each other 
Privacy & Territoriality 






End Notes [3] No Observations 
Walkthrough [4] 
No audio barriers at the registration window; Exam tables 
can be seen from the corridor. 
Interviews [5] No Observations 
Common identified 
issues from methods 
All evaluations corroborate each other 
Appearance 




End Notes [3] No Observations 
Walkthrough [4] 
Building Style is somehow old; The interior color scheme of 
the building is old style. 
Interviews [5] No Observations 
Common identified 
issues from methods 





4.4.2 Summary of Findings at Safwa Hospital 
Table 83: Summary of Findings at Safwa Hospital 
Evaluation Method Performance Indicator 
Thermal Comfort 
Questionnaire [1] Dissatisfied with ‗Air circulation‘ 
Physical 
Measurements [2] 
Recorded values: 22.7 – 23.1 C [In Range] 
End Notes [3] No Observations 
Walkthrough [4] 
Orientation of building to reduce the AC load and 
facilitating passive air and daylight penetration is not 
considered and Split HVAC system, hard to control its 
freshness. 
Interviews [5] 
HVAC locations are not well studied before installation, this 
results in inconvenient ventilation for a concentrated air 
conditioning on a specific spot in the room. 
Common identified 
issues from methods 
Air Circulation [1, 4, 5] 
Indoor Air Quality 
Questionnaire [1] 




Recorded values: 41.8 – 46.2% [In Range] 
End Notes [3] No Observations 
Walkthrough [4] AC system is not using 100% fresh air. 
Interviews [5] Open windows allow smoke to enter the building. 
Common identified 
issues from methods 




Dissatisfied with ‗Control over noise‘, ‗Noise from 
neighboring rooms‘ and ‗Noise from lighting fixtures‘ 
Physical 
Measurements [2] 
Recorded values; 43.5 –  62.2 dBA [Out of Range] 
End Notes [3] No Observations 




Chairs provided along the corridors for waiting. This makes 
a high density at the corridors, noisy and not private waiting 
experience. 
Common identified 
issues from methods 
Noise from rooms and corridors [1, 2, 4, 5] 
Visual Comfort 
Questionnaire [1] 
Dissatisfied with ‗View to the outside‘, ‗Control over day 
lighting penetration‘ and ‗Adequacy of daylight‘ 
Physical 
Measurements [2] 
Recorded values: 308 – 604 lux  day [Some Out of Range], 
201 – 272 lux  night [Some Out of Range] 
End Notes [3] No Observations 
Walkthrough [4] 
Daylight maximization techniques available but not utilized; 
Windows are covered with curtains at corridors and no 
sufficient natural lighting in most clinics. 
Interviews [5] 
Lighting locations are not well studied before installation, 
this results in lighting for wrong lighting distribution with 
some dark areas and some others too bright. 
Common identified 
issues from methods 
Inadequacy of natural lighting [1, 2, 4] 
Safety & Security 
Questionnaire [1] 
Dissatisfied with ‗Protection of the building against illegal 




End Notes [3] 
Safety and security from insects and flies is poor and there 
are frequently stealing incidents within the building 
Walkthrough [4] 
No infectious patient‘s entrance; Building premises are only 
protected against unauthorized entry through security 
members; No video monitoring devices are used; The 
alternative used waiting area in the corridors and no 
appropriate access control used at the rooms. 
Interviews [5] 
Chairs provided along the corridors for waiting. This makes 
a high density at the corridors and nurses usually perform 
their daily activities as changing, praying and eating inside 
their clinics or offices. 
Common identified 
issues from methods 
Protection against illegal entry [1,4], Inappropriate 
emergency planning [1,5], Low security  procedures [3,4] 
Cleanliness & Maintenance 
Questionnaire [1] 
Dissatisfied with ‗Ventilation systems‘, ‗Lighting fixtures‘, 
‗Plumbing fixtures‘, ‗Landscape‘, ‗Pavement around the 
building‘, ‗Lifts/Elevators‘, ‗Corridor and/or stairs‘ 






End Notes [3] No Observations 
Walkthrough [4] Low quality, dirty furniture in some clinics. 
Interviews [5] 
The replaced materials are usually with low quality and not 
well maintained during the year which causes its quick 
deterioration and nurses usually perform their daily activities 
as changing, praying and eating inside their clinics or 
offices. 
Common identified 
issues from methods 
All evaluations corroborate each other 
Building Exterior 
Questionnaire [1] 
Dissatisfied with ‗Shading elements‘, ‗entrance doors for 
wheelchair‘, ‗parking spaces for staff‘, ‗separate entrance for 
staff‘, ‗lighting in the parking‘, ‗Protection of entrances 
from weather‘, ‗separate entrances for infectious‘ and 




End Notes [3] No Observations 
Walkthrough [4] 
No symbols used at the exterior signage; Entrance doors are 
inconvenient for wheelchair usage and no energy-saving 
materials were used at the building envelope. 
Interviews [5] 
Very wide greens and unutilized outdoor spaces and staff 
parking. 
Common identified 
issues from methods 
Disabled parking slots [1,4], Unutilized premises area 
[4,5], Disabled entrance considerations [1,4], Staff 
parking and entrances [1,5] 
Building Overall (Interior) 
Questionnaire [1] 
Dissatisfaction with all indicators except ‗ceiling height‘, 




End Notes [3] 
All needed activities are performed within the clinic 
including praying, eating and changing, there is bad space 
utilization within the building, there is a need for learning 
spaces to keep staff up to date and no cafeteria is available 
within the building. 
Walkthrough [4] 
Low flexibility in design to accommodate changes; Storages 
are available outside of the building; No signage available to 
help in the way-finding; No floor plans are provided for 
escape or way-finding; No special entrance or room for 
infectious patients; Waiting area in the corridors and no 
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nursing station in the building. 
Interviews [5] 
Main medical materials storage location is outside of the 
building, in a deteriorated annex building; Privacy issue 
within the building and small clinics area, the problem arises 
from the inappropriate rectifications and utilization of spaces 
as extra clinics; Bad space utilization in the building, as lots 
of green areas and separate portables are available in the 
premises, while the main building is too small to 
accommodate the needs. 
Common identified 
issues from methods 
All evaluations corroborate each other 
Check-in/out & Waiting Areas 




End Notes [3] 
Convenient waiting area shall be provided along with an 
appropriate W.Cs,  
Walkthrough [4] 
No audio barriers at the registration window; Registration 
area is part of the circulation and corridors; Waiting area is 
far away from the clinics and rarely used; Steel waiting 
chairs used are fixed and not comfortable; No enough 
registration spaces to serve all patients and no estimated 
waiting time or numbering of patients turn. 
Interviews [5] 
Waiting area is far from the clinics, the patients cannot hear 
their names from there. Chairs provided along the corridors 
for waiting. This makes a high density at the corridors, noisy 
and not private waiting experience. 
Common identified 
issues from methods 
All evaluations corroborate each other 
Patient-Clinician Interactional Spaces 
Questionnaire [1] 
Dissatisfied with ‗Storage within exam room‘, ‗Special 
exam rooms for infectious‘, ‗Quality of furniture‘ and 




End Notes [3] No Observations 
Walkthrough [4] 
Some clinics are having gypsum board walls, not private; 
No enough seating in some clinics with very low quality and 
no enough clinics to accommodate the building needs. 
Interviews [5] 
Small clinics area, the problem arises from the inappropriate 
rectifications and utilization of spaces as extra clinics. 
Common identified 
issues from methods 
Small clinic size [1, 4, 5], Inadequate clinics [1, 4, 5], Low 








End Notes [3] 
No break rooms are available for nurses, and no well 
secured lockers for personal belongings are available as 
well,  
Walkthrough [4] No staff spaces found in the building. 
Interviews [5] 
No break rooms or women praying area is provided within 
the building, nurses usually perform their daily activities as 
changing, praying and eating inside their clinics or offices. 
Common identified 
issues from methods 
All evaluations corroborate each other 
Toilets/W.Cs 




End Notes [3] No enough toilets are available within the building,  
Walkthrough [4] No Observations 
Interviews [5] Not enough and low quality toilets. 
Common identified 
issues from methods 
All evaluations corroborate each other 
Privacy & Territoriality 




End Notes [3] No Observations 
Walkthrough [4] 
No audio barriers at the registration window; No appropriate 
access control used at the rooms and some clinics are having 
gypsum board walls, not private. 
Interviews [5] 
Privacy issue within the building, the problem arises from 
the inappropriate rectifications and utilization of spaces as 
extra clinics; Chairs provided along the corridors for 
waiting. This makes a high density at the corridors, noisy 
and not private waiting experience; Nurses usually perform 
their daily activities as changing, praying and eating inside 
their clinics or offices. 
Common identified 
issues from methods 








End Notes [3] No Observations 
Walkthrough [4] 
Exterior building design is somehow old and green areas and 
distractions are invisible from the rooms. 
Interviews [5] 
Chairs provided along the corridors for waiting. This makes 
a high density at the corridors, noisy and not private waiting 
experience; Nurses usually perform their daily activities as 
changing, praying and eating inside their clinics or offices. 
Common identified 
issues from methods 





4.4.3 Summary of Findings at Abqaiq Hospital 
Table 84: Summary of Findings at Abqaiq Hospital 
Evaluation Method Performance Indicator 
Thermal Comfort 
Questionnaire [1] Dissatisfied with ‗Air circulation‘ 
Physical 
Measurements [2] 
Recorded values: 22.0 – 23.2 C [In Range] 
End Notes [3] 
Controlling the temperature should be separate for each 
ward. 
Walkthrough [4] 
Orientation of building to reduce the AC load and 
facilitating passive air and daylight penetration is not 
considered. 
Interviews [5] 
The new E.R building has a central HVAC unit makes the 
control over temperature centrally accessed for all wards. 
The connection between the old building and new E.R 
building through shaded long corridor with no doors causes 
high air velocity. 
Common identified 
issues from methods 
Temperature control [3, 5], Air Circulation [1, 5], 
Air Velocity [3, 5] 
Indoor Air Quality 
Questionnaire [1] 




Recorded values: 40.3 – 51.2% [Some Out of Range] 
End Notes [3] 
High concentration contamination of air. The main and 
secondary entrances are not protected at all from any 
weather conditions. 
Walkthrough [4] 
All entrances are kept open as well as building windows 
which can be opened, results in contaminated air and AC 
system is very old and non 100% fresh. 
Interviews [5] 
A huge contamination problem is available due to the 
inappropriate entrances or windows protection against 
weather conditions and the connection between the old 
building and new E.R building through shaded long corridor 
with no doors causes high contamination. 
Common identified 
issues from methods 
Air freshness issues [1, 2, 3, 4, 5], 
Dust from entrances [3, 4, 5] 
Acoustical Comfort 
Questionnaire [1] 
Dissatisfaction with ‗Control over noise‘ and ‗Noise from 
neighboring rooms‘ 




End Notes [3] No Observations 
Walkthrough [4] 
Old windows ACs are used in some clinics. Noisy and 
inefficient with high energy use. 
Interviews [5] 
High noise problem arises in the E.R building due to 
unsealed or isolated spaces. 
Common identified 
issues from methods 
Noise from rooms an corridors [1, 2, 5] 
Visual Comfort 
Questionnaire [1] 
Dissatisfied with all indicators except ‗Adequacy of exterior 
lighting fixtures‘ and ‗Adequacy of daylight‘ 
Physical 
Measurements [2] 
Recorded values: 321 – 454 lux  day [Some Out of Range], 
198 – 264 lux  night [In Range] 
End Notes [3] The building needs more windows and natural lighting. 
Walkthrough [4] 
Small windows were used in the old building which 
minimizes the natural lighting levels; Daylight maximization 
techniques not used; Old florescent light units used in the 
old building, not LED ones; No daylight sensors used to 
reduce artificial light use and some clinics are central with 
no natural lighting. 
Interviews [5] No Observations 
Common identified 
issues from methods 
All evaluations corroborate each other 
Safety & Security 




End Notes [3] 
The building lack in the safety procedures and emergency 
exits and signs. 
Walkthrough [4] 
The main and secondary entrances are not protected at all 
from any weather conditions; Building premises are only 
protected against unauthorized entry through security 
members; No video monitoring devices are used; No floor 
plans are provided for escape or way-finding; No special 
entrance or room for infectious patients and no appropriate 
access control used at the rooms. 
Interviews [5] 
The connection between the old building and new E.R 
building through shaded long corridor with no access control 
or doors. 
Common identified 
issues from methods 
All evaluations corroborate each other 
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Cleanliness & Maintenance 
Questionnaire [1] 
Dissatisfied with all indicators except ‗Ease to contact the 




End Notes [3] No Observations 
Walkthrough [4] Very low quality, dirty and old interior finishes. 
Interviews [5] 
Old technologies are used in the building for controlling the 
storages or contacting the maintenance department. 
Common identified 
issues from methods 
All evaluations corroborate each other 
Building Exterior 
Questionnaire [1] 
Dissatisfied with all indicators except ‗Appropriateness of 
location‘, ‗Adequacy of parking‘, ‗Visibility of entrances‘, 





End Notes [3] No Observations 
Walkthrough [4] 
Only Arabic language used at the external signage; No 
symbols used at the exterior signage; No disabled parking 
slots provided and low quality ramps, with no ramps at some 
entrances. Very bad space utilization, as the area is too wide 
but all buildings are being built n small area, while other 
areas are empty. 
Interviews [5] No Observations 
Common identified 
issues from methods 
All evaluations corroborate each other 
Building Overall (Interior) 




End Notes [3] 
The building corridors and lobbies have no sufficient way-
finding signs, the building has no cafeteria for staff members 
or visitors and there is no praying area for women. 
Walkthrough [4] 
Very low quality, dirty and old interior finishes; Ceiling 
height is too low in the outpatient clinic building; 
Technology rooms are small to accommodate more 
equipment and fragmented building services cause long 
walking distances for patients between buildings. 
Interviews [5] The main old building has 7 out of the 13 available clinics, 
229 
 
while the outpatient clinical building only contains 6 clinics. 
Nevertheless, the imaging services are in the old building as 
well, while the laboratory is in the new E.R building. 
Common identified 
issues from methods 
All evaluations corroborate each other 
Check-in/out & Waiting Areas 




End Notes [3] No Observations 
Walkthrough [4] 
No audio barriers at the registration window; Registration 
area is part of the circulation and corridors in the E.R 
building; No enough registration spaces to serve all patients; 
No estimated waiting time or numbering of patients turn and 
female waiting area is too small. 
Interviews [5] No Observations 
Common identified 
issues from methods 
All evaluations corroborate each other 
Patient-Clinician Interactional Spaces 
Questionnaire [1] 
Dissatisfied with all indicators except ‗The availability of 




End Notes [3] No Observations 
Walkthrough [4] 
Some clinics are too small to accommodate the needs; No 
enough clinics to accommodate the building needs; No 
visual indicator for room status and some clinics are central 
with no natural lighting. 
Interviews [5] 
The outpatient clinics building are too small to 
accommodate all specialties and clinics. 
Common identified 
issues from methods 
All evaluations corroborate each other 
Staff Spaces 




End Notes [3] 
There is a need for private relaxing staff spaces and break 
rooms. 
Walkthrough [4] 
No nursing station in the clinics building and no staff spaces 
found in the building. 




issues from methods 
All evaluations corroborate each other 
Toilets/W.Cs 




End Notes [3] No Observations 
Walkthrough [4] No Observations 
Interviews [5] Insufficient and low quality toilets. 
Common identified 
issues from methods 
All evaluations corroborate each other 
Privacy & Territoriality 




End Notes [3] No Observations 
Walkthrough [4] 
No audio barriers at the registration window and no 
appropriate access control used at the rooms. 
Interviews [5] No Observations 
Common identified 
issues from methods 
All evaluations corroborate each other 
Appearance 




End Notes [3] No Observations 
Walkthrough [4] 
Additional E.R building looks very ugly; Electrical cables 
are visible to visitors and green areas and distractions are 
invisible from the rooms. 
Interviews [5] No Observations 
Common identified 
issues from methods 





5 CHAPTER 5 
CONCLUSIONS AND RECOMMENDATIONS 
          The final chapter reviews and illustrates the research overall conclusion, a 
summary of the thesis and recommendations extracted from the research findings. 
Furthermore, the chapter will also highlight the contribution of the research towards the 
knowledge, theory and practice; and will close out identifying the research limitations 
and future research suggestions. 
 
5.1 Overall Conclusion 
This thesis has proposed a comprehensive framework for the Post Occupancy 
Evaluation (POE) of healthcare facilities – polyclinics, through detailed building 
assessment, comprehensive findings and value-based recommendation list. The Post 
Occupancy Evaluation in general and for healthcare facilities specifically is considered 
somehow new knowledge in the area and rarely used properly, as most of the facility 
manager and building sector professionals are not aware of it. The research offers a 
methodology and toolkit for whom interested in the Post Occupancy Evaluation study of 
health and building sector stakeholders. It satisfies the improvement in quality needs in 
the building sector, to ensure the health, wellbeing and comfort of facility users, which 
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affect the staff and patient‘s satisfaction directly, leading to better performance which 
considered a main objective of all healthcare facilities. 
          Chapter 2 and 3 presented an in-depth review of literature on the Post Occupancy 
Evaluation including its related concepts, its history and development, levels of efforts, 
measurement methods, models and frameworks, benefits of POE, mandated local 
regulations, previous studies, research methods and techniques, POE design, 
methodology and framework, indicators of performance, and review on the case study 
buildings. Chapter 4 included a detailed discussion on the findings from the research 
applying phase on the case study buildings, using the multi methods measurement 
techniques, and finally chapter 5 is a conclusion of the thesis along with the 
recommendations. 
In the context of Saudi Arabia and the regulations of the healthcare facilities a 
lack was found in a lot of aspects which needs more regulations to be applied in order to 
improve the quality.  A good effort has been made towards the medical regulations, but 
the engineering related regulations are still weak and need more clarification and 
restrictions. Also no attempts have been found that validates the sustainability aspects 
including the thermal comfort, acoustical comfort, indoor air quality and visual comfort. 
There is therefore, a need to validate those aspects and parameters as basis and 
regulations in developing and approving new projects in the future or evaluating and 
judging the performance of the existing facilities. 
          Recommendations was proposed in the research for architectural/design; 
Construction field; Safety & security; Lighting; HVAC systems; Maintenance 
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management; Acoustics and general recommendations. Benefits and contribution was 
also provided from the study for architects and designers, facility managers, facility 
owners, facility occupants and cost estimators. 
          In conclusion, the holistic Post Occupancy Evaluation framework to assess the 
healthcare facilities generally and polyclinics specifically is needed to obtain benefits for 
the occupants a well as managers and owners. The Pot Occupancy Evaluation studies is 
not only adding to the architectural field studies, but also provoke the building users for 
being more active and engage in their facility operation process. The findings of the POE 
conducted on case study buildings along with its analysis might be used for developing 
long ,medium and short term plans regarding the design, construction, operation and 
maintenance of healthcare facilities in Saudi Arabia. 
 
5.2  Summary: POE Holistic Framework 
Little number of researches has been conducted in the Post Occupancy Evaluation 
of healthcare facilities, and the studies conducted so far lack in the techniques and 
procedures used. However, this research was meant to fill that gap through developing a 
comprehensive Post Occupancy Evaluation framework which considers the 
demographics, walkthrough assessments, physical measurements, interviews and a 
holistic questionnaire tool that involves different performance elements required for that 
type of buildings. This approach will help achieving a realistic and reliable decision 
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making process for architects, designers, engineer, facility managers, building 
management, owners and all stakeholders in the health, building and construction field. 
The holistic framework developed in this research is shown in figure 12. As the 
figure illustrate, a combination of 3 elements make the POE process, namely, 
demographics, multi-methods and value-based recommendations. Demographical data 
will help understanding the occupants nature of that building to determine their cultural, 
educational and social backgrounds that could affect their perception regarding the 
healthcare facilities. 
The multi-method technique allows validating the data through applying and 
combining various measurement methods including walkthrough assessments, spot 
measurements, questionnaire surveys and interviews. 
‗Value-based recommendations‘ is the process of extracting the feedback as per 
the findings of the Post Occupancy Evaluation carried out. It includes proposing the ideas 
and alternative solutions to the identified concerns from the Post Occupancy Evaluation 
study, then validating these alternatives from the occupants and stakeholders related to 
the case study buildings and the healthcare field through interviews. 
Detailed discussion on the Post Occupancy Evaluation holistic framework 
including the methodology, elements of performance and assessment techniques were 
illustrated n chapter 3. The identified elements of performance were categorized under 
three main categories: Technical category including ‗Thermal Comfort‘, ‗Indoor Air 
Quality‘, ‗Acoustical Comfort‘, ‗Visual Comfort‘, ‗Safety and Security‘ and ‗Cleanliness 
& Maintenance‘, Functional category including ‗Building Exterior‘, ‗Building Overall 
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(Interior)‘, ‗Check-in/out & Waiting Areas‘, ‗Patient-Clinician Interactional Spaces‘, 
‗Staff Spaces‘, ‗Laboratory‘, ‗Administrative Offices‘ and ‗Toilets & W.Cs‘, and finally 
the Behavioral category including ‗Privacy and Territoriality‘ and ‗Apperance‘. 
 
5.3  Main Findings 
The research has developed a holistic POE framework for the healthcare facilities 
– polyclinics to guarantee a holistic assessment, reliable findings and valuable 
recommendations. The Post Occupancy Evaluation of healthcare facilities is relatively 
new and not well-known in the industry yet as previously illustrated. 
In particular, according to the study objectives listed earlier in section 1.3, the 
findings from the research are as the following: 
5.3.1 Objective #1: 
          To develop a holistic framework for Post-Occupancy Evaluation of polyclinic 
facilities. Thus, a framework was developed as shown in figure 20 and discussed in 
sections 3.1 to 3.5. The Post Occupancy Evaluation questionnaire survey associated with 
the framework is also presented in appendix B. A list of conclusions regarding this 
objective is as follows: 
1. The elements of building performance were categorized under three main 
categories, namely, Technical, Functional and Behavioral performance categories. 
Technical category dealt with matters related to the IEQ ―Indoor Environmental 
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Quality‖ which impact on the health, well-being, comfort and productivity of 
building users as well as the issues related to safety and security. The functional 
category dealt with the efficiency and functionality of the different building areas; 
including layout; building exterior; building overall interior; check-in areas; 
waiting areas; interactional spaces; staff spaces; laboratory; administration offices 
and toilets. Behavioral category is meant to assess the psychological, social, 
aesthetics and cultural aspects. It connects the activities performed by occupants 
along with their physical environment. The category included issues regarding the 
privacy, territoriality, image, social interaction, and appearance of the built 
environment. 
2. Sixteen (16) performance sub-categories were classified under those three main 
categories. Six (6) sub-categories under the technical; Eight (8) performance sub-
categories under the functional; and two (2) performance sub categories under the 
behavioral. An in-depth review of literature on each of the sub-categories was 
proposed including the various definitions, terminologies, evaluation techniques 
and the code requirements. Previous studies along with the used performance 
elements were also illustrated. 
3. The assessment methods have been identified for each of the (16) performance 
elements among the five measurement methods used, namely, walkthrough 
assessment, physical measurements, questionnaire survey, interviews and open-
ended sections within surveys. The walkthrough assessment, questionnaire 
surveys and open-ended sections were used for all the (16) performance elements. 
Physical measurements were taken for (4) technical elements including ‗thermal 
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comfort‘, ‗indoor air quality‘, ‗visual comfort‘ and ‗acoustical comfort‘. 
Interviews were carried out using structured questions regarding 12 out of the 16 
elements, ‗staff spaces‘, ‗laboratory‘, ‗administrative offices‘ and ‗toilets/WCs‘ 
were not involved within the interview questions. 
4. The performance indicators list was then developed for each performance sub-
category, a total of 178 indicators were identified and then was decreased through 
the revision and pilot test processes to 131 element. The count of the indicators 
following each sub-category are as the following:  6 indicators for ‗Thermal 
Comfort‘; 4 indicators for ‗Indoor Air Quality‘; 6 indicators for the ‗Acoustical 
Comfort‘; 10 indicators for the ‗Visual Comfort‘; 7 indicators for the ‗Safety and 
Security‘; 15 indicators for the ‗Cleanliness & Maintenance‘; 16 indicators for the 
‗Building Exterior‘; 10 indicators for the ‗Building Overall (Interior)‘; 6 
indicators for the ‗Check-in/out & Waiting Areas‘; 7 indicators for the ‗Patient-
Clinician Interactional Spaces‘; 3 indicators for the ‗Staff Spaces‘; 5 indicators for 
the ‗Laboratory‘; 5 indicators for the ‗Administrative Offices‘; 4 indicators for the 
‗Toilets & W.Cs‘; 8 indicators for the ‗Privacy and Territoriality‘ and finally 19 
indicators for the ‗Appearance‘. 
          This list of indicators was distributed among the professional‘s expertise with 
related experience to the healthcare facilities planning, design, construction, management 
and workers as a validation process of the questionnaire in order to check on the 
redundancy and clarity of the survey. The professional respondents who were part of this 
validation process are: Specialist Doctor, Design director, Senior Design Architect, 2 x 
Facility Manager, Maintenance Engineer, Dentist, Head Nurse and 2x Architects. Also a 
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pilot survey was carried out with the research committee for the same purpose of 
checking the clarity of questions. The exercise resulted in removal for some low 
importance, non-related or redundant questions. A final list containing 131 realistic 
indicators was used in the questionnaire survey. The importance indexes were also gained 
from the expert survey and presented in section 3.7.2. 
 
5.3.2 Objective #2: 
          ―To demonstrate the application of the developed framework through three 
case studies at the Eastern Province of Saudi Arabia”. Three case study buildings 
were chosen for different governmental healthcare facilities to apply. The findings of the 
process are shown in details within chapter 4. A list of conclusions drawn from this 
objective is as follows: 
For each of the case study buildings the following were carried out: 
1. Architectural plans and drawings were obtained from Ras Tanura general hospital 
and Safwa General Hospital, while no drawings were found in Abqaiq general 
hospital. The drawings were meant to help in getting familiar with the building 
layout, planning the research and identifying the areas to be evaluated. Floor plans 
are shown in section 3.8. 
2. A walk-through assessment was carried out at each of the case study buildings, 
using a checklist shown in Appendix D, in order to identify the major concerns 
regarding each main area of the building either technical, functional or behavioral 
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issues. Many problems were found including the inability to control temperatures, 
bad air circulation, high contaminated air, low lighting levels, noisy and non-
private rooms, low quality maintenance, security issues and more problems as 
summarized in section 4.2. Still photographs were also taken for the three 
buildings and documented in Appendix G.  
3. The developed survey tool included a demographical section in the beginning 
where the respondent‘s background information was recorded. Followed by both 
open and closed sections. The open-ended sections were meant to obtain more 
qualitative data from the respondents. The results of the open ended notes are 
shown in Appendix F. Closed-ended sections used a 4-point likert scale ranging 
from very dissatisfied to very satisfied, and Not Applicable option was also 
provided as N/A. The survey is shown in appendix B. The questionnaire 
distribution was carried out at the case study buildings, delivered in hard copy, 
and were received in the same day or the next day of distribution. 
4. As per the density of population in the buildings and number of staff members, a 
total number of respondents was agreed from the research team to be between 25-
30 respondents. The total number of responses was 80; 27 responses from Ras 
Tanura general hospital; 25 from Safwa hospital and 28 from Abqaiq hospital. All 
surveys were answered by staff members including doctors, clinicians, nurses and 
administration employees. The majority of respondent were Saudis with 78.75%, 
followed by Egyptians with 2.50% and Filipino with 1.25%, while 17.50% didn‘t 
provide their nationalities. Age, gender, job titles, job occupation periods, and 




5. Survey responses were then analyzed through combination of inferential and 
descriptive statistics. Calculations values included (RII) Relative Importance 
Index, (N) number of respondents for an indicator, (MSI) Mean Satisfaction Index 
and (SD) the Standard Deviation are all presented in tables. All calculations and 
analysis were carried out with the aid of SPSS and Microsoft Excel. According to 
the previously presented satisfaction rates in chapter 3, the satisfaction value was 
set at ‗2.50‘ and higher out of ‗4.00‘. Some of the indicators which found to be 
below the satisfaction level included: ‗Air circulation‘, ‗Suitability of natural 
ventilation‘, ‗Air freshness‘, ‗Control over noise‘, Noise from neighboring 
rooms‘, ‗Adequacy of daylight (natural lighting)‘, ‗View to the outside‘, ‗Control 
over day lighting penetration‘, ‗Awareness and quality of fire safety procedures in 
the facility‘, ‗Availability of emergency escape plan(s)‘, ‗Anti-crime measures 
(Cameras)‘, ‗Protection of the building against illegal entry‘, ‗The cleanliness and 
maintenance of landscape, Plumbing fixtures, Ventilation systems, 
Toilets/Shower rooms, Furniture, Corridor and/or stairs, Lifts/Elevators, 
Pavement around the building and Ceiling‘, ‗Availability of shading elements‘, 
‗Appropriateness of entrance doors for the wheelchair entry‘, ‗The quality of 
landscape‘, ‗The provision of parking spaces for staff‘, ‗Provision of entrance for 
staff‘, ‗The adequacy of lighting in the parking‘, ‗Protection of entrances from the 
weather conditions‘, ‗Availability of entrances for infectious patients‘, 
‗Availability of disabled parking slots‘, ‗Size of public areas‘, ‗Quality of 
furniture in public areas‘,  ‗Availability of storage spaces‘, ‗Adequacy of 
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horizontal circulation‘, ‗Adequacy of building spaces‘, ‗Adequacy of vertical 
circulation‘, ‗Adequacy of patient‘s registration‘ and ‗Proximity of suppliers to 
registration staff‘. 
6. Physical Spot measurements were taken in the three case study buildings in the 
common used areas to obtain the temperatures, relative humidity, sound levels 
and lighting levels, a physical measurements form was used as shown in appendix 
C. The results included: 
i. The recorded temperature within the different areas of the three buildings 
fall in the range of 22.0 C to 23.9C and relative humidity between 40.3% 
and 58.6%. The temperatures were all within the standard requirements as 
per ASHRAE, 2004 of (22.0C – 27.0C), while the relative humidity was 
recorded at higher than recommended in some spaces in Ras Tanura and 
Abqaiq as per ASHRAE 62.1, 2004 with maximum of 50%. Results 
shown in sections 4.1.1.1 and 4.1.1.2. 
ii. The recorded sound levels in most of the areas in the three buildings were 
between 43.5 dBA and 67.1 dBA, except for the exam rooms of Ras 
Tanura hospital and Waiting Area of Abqaiq hospital. The results are 
above the standard of 30 – 40 dBA for healthcare facilities. Results are 
tabulated in details in section 4.1.1.3. 
iii. Lighting levels were recorded twice, once in the day-time and one more at 
the night. The results of the night measurements were varying from 156 to 
392 lux, which falls in the recommended range by IESNA for each type of 
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the measured spaces, except for the exam rooms of Safwa hospital (272 
lux). In the other hand, day measurements were recorded between 308 and 
675 lux which vary from the measurements in and out of the 
recommended range. The results are shown in details and tabulated in 
section 4.1.1.4. 
7. Some inferential statistics techniques were used on the results including T-tests 
for two different groups of respondents in each building and multi-regression 
analysis of the overall satisfaction indicators. The mean satisfaction index among 
the three buildings was calculated to be around 60%, which is a moderate 
satisfaction as per Mohit et al., 2010 ―Regime of satisfaction‖. The values of the 
three T-tests conducted show no relation between the respondents background 
info. and their satisfaction indexes. The multi-regression analysis was carried out 
to determine the most important factor in each performance element, which 
identified 16 indicators which have high contribution on the overall satisfaction 
regarding their performance elements. The findings are shown in section 4.1.2.2 
and illustrated in-details in appendix H. 
8. Interviews were carried out with building occupants of staff and patients, in order 
to gather more qualitative data regarding their satisfaction of the existing 
facilities, a structured interview form was used as shown in appendix E. The 
interview included some questions regarding the ‗Thermal Comfort‘, ‗Indoor Air 
Quality‘, ‗Acoustical Comfort‘, ‗Visual Comfort‘, ‗Safety and Security 
measures‘, ‗Cleanliness and Maintenance‘, ‗Location and Layout‘, ‗Overall 
Interior‘, ‗Check-in & Waiting Areas‘, ‗Patient/Clinician Interactional Spaces‘, 
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‗Privacy and Territoriality‘ and ‗Appearance‘. The results gained from the 
interview was corroborating with the previously identified issues from the 
previous data gathering methods. 
9. Based on the previous findings and results, a set of recommendations were 
developed and categorized under 6 main categories including 
‗architectural/design‘, ‗HVAC systems‘, ‗lighting systems‘, ‗safety and security‘, 
‗management and maintenance‘ and furniture, fixture and equipment‘. 
Furthermore, in order to ensure the reliability and improvement level after the 
recommendation plan, 5 selected stakeholders were discussed from each case 
study buildings regarding their satisfaction with the developed action plan. 11 out 
of the 15 participants agreed on all the recommendations, while 2 of them, 1 in 
Ras Tanura and 1 in Abqaiq expressed their dissatisfaction even if the 
recommendations were applied, the other 2 participants suggested some 
modifications and added some points to improve the results. The findings can be 
also used as a feed-forward guidelines. 
 
5.4  Recommendations from Post Occupancy Evaluation 
          Integrating the multi-methods used during the evaluation process resulted in a et of 
issues identified as tabulated in section 4.4. These issues have provided a base for the 
recommendations that will serve both feeding-back process to the existing healthcare 
facilities and feeding-forward for the future healthcare projects as well. 
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Recommendations have been classified under 6 main categories: Architectural/Design; 
HVAC systems; Lighting systems; Safety & Security; Maintenance & Management and 
Furniture, Fixtures & Equipment. 
 
5.4.1 Architectural/Design 
1. Staff break rooms should be provided in all buildings appropriately. Break rooms 
should be provided as 3 rooms, one for male doctors, one for female doctors and 
one for the nurses, keeping in mind that the spaces are needed to be separated 
from the rest of the building, relaxing and having good ventilation and lighting 
with a pleasant view to the outside. 
2. A separate entrance shall be provided for infectious patients in all three buildings 
along with special infectious patient room as well in Safwa and Abqaiq with a 
separate ventilation system that uses 100% fresh air. 
3. Rooms should be separated by thick walls or sound absorbing materials in Ras 
Tanura and Safwa instead of the current gypsum board partitions. This will 
prevent the conversations to be overheard between the neighboring rooms. 
4. The parking slots should be calculated as per the area and density of population 




5. A separate parking area shall be provided for staff members with an appropriate 
number according to the staff population within the building, along with a 
separate entrance for them as well. This will facilitate entering or exiting the 
building for staff far from the patients and visitors. 
6. Disabled parking slots needed to be located in all three buildings, and those slots 
should be as near as it possible to the entrance. Nevertheless, ramps should be 
well arranged and the entrances should be convenient enough for wheelchair users 
to enter or exit. 
7. All entrances in the three buildings – except for the main entrance of Safwa 
hospital – are required to be well isolated and protected from the weather 
conditions and contamination outside. This can be achieved through two doors 
with a porch area in between them. 
8. An adequate number of registration windows should be considered according to 
the expected number of visitors during the peak hours in all three buildings. 
Furthermore, the registration locations in all buildings needs to be relocated to be 
far from the main circulation as corridors, lobbies or entrances, with physical 
barriers as well at each registration window to ensure the privacy in 
conversations. 
9. All patient-clinician interactional spaces in Ras Tanura and Abqaiq hospitals shall 
be provided with an electronic indicator device that shows the room status if there 
is a patient in or not. 
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10. An appropriate number of toilets and W.Cs shall be calculated in the three 
buildings according to the standards as well as providing disabled W.C units in 
each W.C. 
11. Waiting areas should be relocated in Ras Tanura and Safwa hospitals to be near 
from the exam rooms in Safwa and to be non-central in Ras Tanura. The number 
of seats should be calculated as per the expected density of visitors during the 
peak hours, and positive distractions shall be provided as well such as wide 
windows looking at the garden or street. 
12. Entrances, lobbies and waiting areas shall be all adequate to accommodate the 
number of visitors during peak hours, as it found to be inadequate in the three 
buildings. 
13. Appropriate vertical circulation means were not found in the three buildings. 
Thus, vertical circulation elements shall be provided in order to allow the vertical 
expansion. 
14. All three buildings need more spaces to be provided in order to accommodate its 
needed spaces and functions. Vertical and horizontal expansions are advices to 
provide more spaces, storages, exam rooms, offices and staff spaces as needed in 
each building. 
15. Although the application of this process is not easy in the design, but in healthcare 
facilities the circulation for staff shall be separated from the patients and visitors 
with hided back corridors. 
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16. The exterior design of Abqaiq E.R building needs to be redesigned with more 
good looking design. Safwa and Ras Tanura too are adviced to change their 
façade design to be more modern and non-institutional ambiance. 
17. The surrounding green areas and landscape need to be redesigned and well-
maintained in all the three buildings, and as much interior spaces as possible 
should have a wide view towards these landscaping features. 
18. Nursing stations shall be provided in the three buildings in as a connection 
between waiting area and exam rooms, and it should be visible to all patients and 
staff with some privacy and preferred to be central. 
19. The female waiting area in Abqaiq hospital need to be relocated or expanded to 
accommodate more number of patients, as the current one is too small. 
20. It was realized in all three buildings that the orientation of building itself didn‘t 
respect the climatic needs in the area. As the orientation should facilitate the 
passive air, maximize daylight penetration and minimize the solar gain and thus, 
reducing the load on the HVAC and artificial lighting sytems. 
21. The design overall should be flexible to suit the organizational changes over time. 
More technology rooms or expansion of the existing ones are needed to adapt the 
new technologies, flexibility in the horizontal and vertical expansions and using 
movable light walls to allow future modifications as per the needs. 
22. Ras Tanura hospital had a major zooning problem, as the different related 
departments are way too far from each other. For example the imaging services 
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and E.R are in the opposite side of the outpatient clinical area and laboratory. 
Thus, a renovation and relocation of the current zones and spaces is advised to 
provide more suitable circulation. 
23. Abqaiq Outpatient clinic building is too small to accommodate the number 
needed of the clinics and other services, some clinics were found at the old 
original building, regardless of the E.R which has its own building. This 
fragmentation causes unpreffered walking distances for staff and patients, the 
three buildings needs to be connected properly to form a single large building 
including its all needed services. 
24. The connection between the old hospital building of Abqaiq and the new E.R 
building is inappropriate for many reasons, including the walking distances, semi-
out corridor, high air velocity and contamination of air in both buildings. 
25. Safwa hospital is too small to accommodate its function. Keeping in mind that the 
layout itself has many empty areas which have been utilized either as landscape or 
some portables for the administrational services. A new building is suggested to 
be designed for, accommodating all their needs in one large functional hospital. 
 
5.4.2 HVAC systems 
1. In all three buildings, all HVAC system should be special medically approved 
ventilation systems. These systems uses 100% fresh air with no air circulation and 
it‘s similar to the central HVAC systems. 
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2. Ras Tanura have a central HVAC system including 8 units, every unit is 
connected to a specific department of the building. This indicates the temperature 
can be controlled for the whole department at once which is unfavorable due to 
the differences in the thermal comfort according to many factors. Some 
techniques and technologies might be used to allow users to control the airflow 
within every room which will hopefully satisfy their thermal comfort needs. The 
same problem arises in the new E.R building of Abqaiq as well. 
3. In the old building and outpatient clinic building of Abqaiq‘s hospital as well as in 
Safwa hospital, a split HVAC system was used – window AC in some spaces in 
Abqaiq – however, the split system is unfavorable for the medical facilities as it 
have the adventage of controlling the temperature separately, but a main 
disadvantage of controlling the freshness of air coming from it which canot reach 
the 100% required. Subsequently, the systems need to be replaced with more 
appropriate ones. 
4. Natural ventilation should not be allowed in the medical facilities in order to 
protect the inner environment from the contaminated air outside of the building. 
Rather. An efficient 100% fresh air HVAC system will decrease the 
dissatisfaction of users regarding the air freshness. 
5. All entrances of the hospital should be well-isolated with a preparation space and 
closed all the time, along with an air curtain device to be provided in order to 
maintain a fresh, clean and healthy internal environment from the contamination 
that are found outside of the building. 
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6. HVAC supply grills numbers and locations shall be well-studied for each space in 
accordance with the function performed in the place as well as the furniture 
locations to ensure a good air distribution with no focused areas. 
7. In cases as in Ras Tanura which is located near from an industrial area, it is 
mandated to provide special HVAC systems with high level filtration process as 
well as increase the isolation of entrances from the outer air to prevent the 
chemical particles and smells from contaminating the hospital‘s environment. 
8. For the infectious patients rooms and entrances, the whole area shuld be well 
isolated from the rest of the hospital, this include it‘s own HVAC system that uses 
100% fresh air and filtrate the return air before pushing it back to the outside. 
9. As previously illustrated, building orientation should be considered to facilitate 
the passive air and reduce the heat gain, which will decrease the needed AC loads. 
 
5.4.3 Lighting 
1. The building orientation was not considered in all three buildings according to the 
geographical location and sun path through the year. This process maximizes the 
preferred sun angle to allow the sunlight penetration to the maximum number of 
spaces within the buildings. 
2. The waiting area of the outpatient clinical spaces in Ras Tanura is central with no 
natural lighting resources. It is preferred to relocate the waiting area to another 
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one with wide windows to allow the natural ventilation and view to the outside 
landscape features. 
3. Daylight sensors might be used within the spaces provided with natural lighting in 
order to decrease the intensity of the artificial lighting during day hours. This will 
result in an efficient sustainable energy usage. 
4. In all three buildings some clinics and rooms were found with no natural lighting 
sources, which is unfavorable. Thus, it is required to provide natural lighting for 
as much spaces as possible while keeping the inner spaces with no natural lighting 
as storages and unoccupied spaces. 
5. In Safwa hospital, the waiting area as well as corridors have wide windows 
providing natural ventilation, but yet the curtains were found closed all the time 
and the dependence fall on the artificial lighting system during day and night. 
This behavior should be changed to utilize these features. 
6. In the old building of Abqaiq hospital as well as Safwa hospital, it‘s required to 
change the artificial lighting systems from flurescent white lighting units to LED 
lighting systems to increase the efficiency and minimize the energy usage as well. 
7. Reconsidering the location of the connection corridor between the old building 
and new E.R building of Abqaiq hospital, as this connection closed the windows 
of the neighboring rooms and left it with no natural lighting means. 
8. The old building of Abqaiq hospital needs to be provided with wider windows to 
allow an adequate amount of day lighting into the spaces. 
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9. Control over daylight penetration should be presented as well in the form of 
curtains at the windows or through the architectural shading elements on the 
façade. 
 
5.4.4 Safety & Security 
1. The hospital premises in all the three buildings should be secured with higher 
security measures such as using cards and car stop-pass devices to overcome the 
control over the unauthorized entry issue. 
2. Registration and security booth should be well located in Ras Tanura so that all 
activities in front of the building are seen by the staff inside. 
3. An appropriate access control system for the exam rooms, laboratories, imaging 
services rooms and all other medical rooms should be utilized using magnetic 
cards to control the privacy and entry of staff only spaces. 
4. All exam tables within the exam rooms needs to be revised in order to ensure its 
appropriate location to save the patient‘s privacy and inability to be seen from the 
corridor or windows. 
5. Visual indicators shall be provided in all exam rooms to save the patients privacy 
as showing if a patient is in the exam room or not. This device might be 
connected to an auto closure device as well to automatically prevents people from 
entering the room. 
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6. Video monitoring should be allocated within all three buildings in order to 
increase the safety and security measures within the building and prevents any 
inappropriate behaviors. 
7. Floor plans showing the evacuation path and nearest exits is extremely needed to 
be provided in Safwa and Abqaiq hospitals. While increasing the size and clarity 
of the currently available plans in Ras Tanura is advised as well. 
8. In Ras Tanura hospital, the oxygen or electrical installations need to be 
immediately relocated, as their current location in near to each other increases the 
chance of fire ignition in case of leakage accidents. 
9. The three buildings of Abqaiq Hospital are all unsecured from the illegal entry. 
Security guards should be available at the entrance doors, and adding a door to the 
connection corridor to the new building is also required. 
10. Means of security to the registration staff should be provided to ensure their 
safety from patients. This can be achieved through glass panels or a security booth 
near from the registration area. 
 
5.4.5 Management and Maintenance 
1. Maintenance budgets shall be well utilized on the needed rectifications and 
renovations, rather than wasting it on routine works for floors and interior finishes 
in Safwa hospital. 
254 
 
2. Durable and high quality materials shall be used for the maintenance and 
renovation works, even if it will cost more. The idea is about having longer life 
cycle of the repairs which provides more budgets from the upcoming years for 
new renovations. 
3. A computerized system is required to be installed in the three buildings in order to 
control over the maintenance works and to guarantee faster response from the 
maintenance team, in addition to the ability to make statistical analysis for the 
procedures or parts that has specific problems to be solved. 
4. A preventive maintenance system is advised to be used within the buildings, as 
this will decrease the chances of sudden accidents or failures, especially for 
critical functions and spaces. 
5. A higher quality maintenance system shall be used in maintaining the different 
areas in the building, as the users were not satisfied regarding the maintenance 
works. The areas including ceiling, plumping, toilets, furniture, corridors, 
pavement and landscape maintenance. 
6. Having dissatisfactions regarding maintenance issues indicates that the 
management isn‘t involving the users within the managerial decisions regarding 
the maintenance. The management should carry out satisfaction surveys time to 
time, as this will help to realize the concerns and issues to be solved. 
255 
 
7. A numbering system with estimated waiting time is highly recommended to be 
used within the three buildings. This will improve the waiting experience and 
arrangement of the process of examining reviewers. 
 
5.4.6 Furniture, Fixtures and Equipment 
1. More signage should be provided within the three buildings, to help out in the 
way-finding for users. 
2. The interior color scheme in Ras Tanura is non-favorable by users, it might need 
to be changed to another modern color. 
3. Clock should be provided in the waiting area and clinics of Safwa and Ras Tanura 
to show the time for visitors. 
4. More seating need to be provided within the exam rooms in all three buildings to 
accommodate the patient and their family members during the examination 
process. 
5. A health-related symbols might be used at the exterior signage of all three 
hospitals in order to recognize the institution as a health institution for those who 
can‘t read or not familiar with the language used. 
6. At the external signage in Abqaiq hospital, it‘s advised to add English name as 
well not only Arabic. 
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7. More durable and good-looking interior finishes should be used in all spaces of 
Abqaiq hospital, as the current one is low quality and dirty. 
8. Waiting chairs in Safwa hospital need to be replaced with more comfortable 
leather chairs, rather than the metal ones available now, as it‘s uncomfortable. 
9. Waiting chairs provided along the clinic corridors should be removed for safety 
means and the good looking institution as well, and waiting areas should be 
separated from the main circulation halls and corridors. 
10. All electrical wiring and installations in all three buildings shall be covered or 
sealed to be unseen from users and visitors. 
11. Overall improvement in the interior image of the three buildings for all areas 
including lobbies, registration areas, waiting areas, circulation hallways, exam 
rooms, laboratories, pharmacies, staff spaces, offices and toilets. 
12. More positive distractions should be provided within the waiting area and 
registration to enhance the waiting experience of visitors such as TV, magazine, 
internet access and wide views to the outside landscape. 
13. More storage cabinets and rooms should be provided within the different areas in 
the building including exam rooms, laboratories and break rooms. 
14. The overall furniture quality should be improved in the waiting areas, exam 
rooms, laboratories and public areas to enhance the building image and staff and 
visitors experience and sence of relaxation. 
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5.5  Contribution to Theory and Knowledge 
          The contribution of the study towards the knowledge can be summarized as the 
following: 
1. The research offers an in-depth literature review on the Post Occupancy 
Evaluation, illustrating its history and development, related topics and levels of 
efforts, the different evaluation techniques used and the elements of performance 
that needs consideration during the Pot Occupancy Evaluation Process in that 
specific building type. It also presents a review on the different models and 
frameworks available, and eventually, the barriers of implementation and benefits 
of the Post Occupancy Evaluation. This in-depth literature is expected to provide 
a background and base reference for future researches. 
2. The research also provides a holistic approach to the healthcare facilities 
evaluation generally and polyclinics specifically. Through presenting and 
applying the developed POE holistic framework and the survey toolkit which 
holistically covers most of the performance aspects of that building type. The 





5.6  Contribution to Practice 
          The Post Occupancy Evaluation has many benefits; this was discussed earlier in 
section 2.4, which is generally divided into two main areas: ‗continuous improvement‘ 
for the current facilities and ‗feeding-forward to the construction sector‘ for the new 
projects. The research also highlighted the findings in section 4.4. However, a set of 
recommendations and practically valid conclusions identified through this research can 
be summarized as the following: 
1. Stakeholders of both health and construction sectors generally and project 
managers as well as facility managers particularly are required to give the Post 
Occupancy Evaluation studies more attention for the purpose of developing the 
healthcare facilities. The process will help to improve the quality in constructions 
of that building type, in addition to the continuous lessons-learned process from 
the previous projects or currently running facilities in order to achieve a better 
sustainable and healthy built environment in the sector. 
2. The developed comprehensive framework through this research is advised to be 
followed in the Post Occupancy Evaluation studies in order to obtain reliable 
findings and consequently valuable and realistic set of recommendations. 
3. POE should be conducted on healthcare facilities periodically within the same 
area, and then findings and recommendations shall be compared to the previous 
POEs and documented as a database. The database will contribute to the 
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benchmarking process and consequently improving the overall quality of the 
construction practices in the same building type. 
4. As suggested previously in section 2.5.4, the professionals within the construction 
and health field are required to learn through courses and workshops about the 
Post Occupancy Evaluation. As one of the most limitations to the application of 
the POE is the insufficient training and knowledge. The knowledge gathered from 
the Post Occupancy Evaluation studies shall be effectively transferred through 
sharing the results and recommendations with the stakeholders whom responsible 
for the healthcare facilities improvement. 
5. Sustainability organizations, governmental institutions and mega construction 
firms shall developing Post Occupancy Evaluation Toolkits for their members, 
this will facilitate and ease the applying process, uniform the methodology to be 
followed, obtaining reliable results and thus providing a valuable feed-back and 
feed-forward knowledge. 
 
5.7  Research Limitations 
          This study has looked into the performance of healthcare facilities generally and 
polyclinics specifically in a holistic approach, but yet, the study have faced some 
limitations as well regarding the data collection, case studies and data analysis. 
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          The expert survey was carried out by 10 professionals who are all located in the 
Eastern Province of Saudi Arabia for the process of validating the survey. For more 
accurate results a larger number of respondents and revisions might be applied. 
          The study have been applied on three case study buildings as previously illustrated 
for the application process of the developed POE framework. A sample size of 25-30 
respondents was agreed on as sufficient as per the population size of the staff. The study 
however considered a specific area in the Eastern Province of Saudi Arabia. Thus, a 
larger number of case study buildings and respondents will result in more accurate results 
and findings. However, the potential flaw of the respondents number was overcome 
through the rest of the data gathering methods used including the open-ended sections, 
spot measurements, walkthrough assessment and interviews. 
          Spot measurements were taken in the three case study buildings for the air 
temperature, relative humidity, sound levels and lighting levels. Due to the limited time 
during the research, only main zones of the building were measured including the waiting 
area, corridors, exam rooms and staff rooms. Thus, it‘s suggested that in future research 
to use more techniques for measuring and detailing the measurements for all areas. 
          For more realistic results on the survey, it‘s recommended to reduce the number of 
performance indicators through more revisions and validations, or divide the survey 





5.8  Suggestions for Future Research 
          Due to the previously identified limitations, the following are suggested for the 
future research projects within the same field: 
          It is suggested that to carry out a research for the validation of the framework 
through larger number of professionals and comparing the results to the ones extracted 
from this research. Also applying the developed framework in this research on different 
case-study buildings with larger number of respondents and comparing the results as well 
to the ones in this research will be valuable effort. This will enhance the overall process 
through the validation and rectifications to the current framework. 
          Developing another framework for the Post Occupancy Evaluation of healthcare 
facilities generally and polyclinics specifically through another research is suggested. As 
more performance indicators might be added and evaluated, this increases the holistic 
image of the framework and results as well. 
          Eventually, a long term work is suggested for the holistic Post Occupancy 
Evaluation framework, to develop, enhance, standardize and then to be applied on larger 
number of healthcare facilities. This will provide more accessible database that can be 
used for benchmarking process or as a feed-forward for the knowledge and planning of 
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Appendix A  





King Fahd University of Petroleum and Minerals 
College of Environmental Design 
Architectural Engineering Department 
 
SUBJECT: Questionnaire Survey for Thesis Research 
          Mr. MOHAMED HAMDI SALAHELDIN is a graduate student in the 
Architectural Engineering Department at King Fahd University of Petroleum and 
Minerals. He is currently in the data collection phase for his Masters thesis titled “THE 
DEVELOPMENT OF A HOLISTIC FRAMEWORK FOR THE POST 
OCCUPANCY EVALUATION OF POLYCLINICS IN SAUDI ARABIA”. To this 
end, he needs you to respond to few questions through a questionnaire survey. I hope you 
will extend any help you can to make his research successful. The data will be used 
solely for research purposes and respondents identities will not be shared with third 
parties. 
Your co-operation in this research will be highly appreciated. 
  Dr. Mohammad A. Hassanain 
Professor, 
Architectural Eng. Dept. 






          This questionnaire survey is being conducted to review a list of performance 
indicators relevant to polyclinics. Your professional experience will contribute to decide 
what indicators should or should not be included and how best should they be asked. This 
research also requires that the indicators should be rated in relative importance, so that 
the most important indicator receives the highest rating. 
          The results of this research will help to determine areas that need improvement and 
also aid in future planning and design of polyclinics and ultimately improve the well-
being of its occupants. Thus your diligent support and patience is crucial to the success of 
this study. 
          Please fill in the respondent‘s background information in part 1 as required and 
then proceed to the questionnaire in part 2: 
 
Part 1: Respondent’s Background Information 
1. Respondents Information (Optional) 
Name: ……………………………………………………………………………… 
Company Name: ……………………………………………………………………... 
Telephone no: ……………..…………………………………………………………. 
Email Address: ……………………………………………………………………….. 
Company Address: …………………………………………………………………… 
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1. What is your position in the organization? (Please select) 
 
Architect  
Facility Manager  
Project Manager  
Other (Please specify) ………………………………………………  
  
 
2. How long is your professional experience related to healthcare facilities? 
(Please Select) 
 
Less than 5 years  5 to 10 years  





3. What is the nature of the healthcare facilities in which you have professional 









4. What is the size of the largest project you have worked on? (Please select) 
 
Less than 10 clinics  10 to 20 clinics  




Part 2: Questionnaire Survey 
 
Instructions: for each of the questions please tick with the sign (√) to indicate 
your perception of the relative importance of the criteria mentioned. 
 
Extra spaces are also provided so you can additional criteria not already 
mentioned and their respective level of importance. 
 





No. Importance Rating 
0 Not Important 
1 Somehow Important 
2 Important 
3 Very Important 




A. Technical Performance Elements 
Thermal Comfort 
Level of Importance 
0 1 2 3 4 
01. Indoor temperature in winter      
02. Indoor temperature in summer      
03. Humidity level      
04. Air circulation      
05. Location/Accessibility of thermostat      
06. Overall satisfaction with thermal comfort      
00. Other (Specify) ………………………………      
00. Other (Specify) ………………………………      
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Indoor Air Quality 
Level of Importance 
0 1 2 3 4 
07. Suitability of natural ventilation      
08. Suitability of mechanical ventilation      
09. Air freshness      
10. Overall satisfaction with indoor air quality      
00. Other (Specify) ………………………………      
00. Other (Specify) ………………………………      
Acoustical Comfort 
Level of Importance 
0 1 2 3 4 
11. Noise from neighbouring rooms      
12. Noise from lighting fixtures      
13. Noise from the HVAC system      
14. Noise from the outside of the building      
15. Control over noise      
16. Overall satisfaction with the acoustical comfort      
00. Other (Specify) ………………………………      
00. Other (Specify) ………………………………      
Visual Comfort 
Level of Importance 
0 1 2 3 4 
17. Adequacy of daylight (natural lighting)       
18. Control over day lighting penetration      
19. Illumination level (artificial lighting)       
20. Adequacy of lighting levels in the corridors and lobbies      
21. Control over the artificial lighting      
22. Glare from lights (Natural or Artificial)      
23. 
Adequacy/Availability of exterior lighting fixtures at 
night 
     
24. View to the outside      
25. Overall visual comfort in the facility during the day      
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26. Overall visual quality in the facility at night      
00. Other (Specify) ………………………………      
00. Other (Specify) ………………………………      
Safety and Security 
Level of Importance 
0 1 2 3 4 
27. 
Awareness and quality of fire safety procedures in the 
facility 
     
28. Availability of emergency escape plan(s)      
29. 
Ease of escaping from the building in case of fire 
emergency 
     
30. Ease to recognize and reach the fire alarm system      
31. Protection of the building against illegal entry      
32. Anti-crime measures (Cameras)      
33. Overall satisfaction with safety and security      
00. Other (Specify) ………………………………      
00. Other (Specify) ………………………………      
Cleanliness and Maintenance 
Level of Importance 
0 1 2 3 4 
Quality of cleanliness and maintenance of: 
34. Floors      
35. Walls      
36. Ceiling      
37. Lighting fixtures      
38. Plumbing fixtures      
39. Ventilation systems      
40. Toilets/Shower rooms      
41. Furniture      
42. Corridor and/or stairs      
43. Lifts/Elevators      
44. Pavement around the building      




46. Ease to contact the maintenance department      
47. 
Maintenance team response to necessary repairs and 
complaints 
     
48. Overall satisfaction with cleanliness and maintenance      
00. Other (Specify) ………………………………      
00. Other (Specify) ………………………………      
B. Functional Performance Elements 
Building Exterior 
Level of Importance 
0 1 2 3 4 
49. Appropriateness of location within the neighbourhood/city      
50. Adequacy of parking area      
51. 
Walking distance from parking area to the nearest 
entrance 
     
52. Clearness and availability of exterior signage      
53. Visibility and clearness of entrances for all users      
54. Availability of disabled parking slots      
55. 
Availability of appropriate ramps for the wheelchair to 
use 
     
56. 
Appropriateness of entrance doors for the wheelchair 
entry 
     
57. The quality of landscape around the building      
58. Ease of navigation within the parking area      
59. The provision of designated parking spaces for staff      
60. Provision of separate entrance for staff      
61. 
The adequacy of lighting in the parking and around the 
building 
     
62. Protection of entrances from the weather conditions      
63. Availability of separate entrances for infectious patients      
64. 
Availability of shading elements to minimize solar gain 
and direct sunlight 
     
00. Other (Specify) ………………………………      
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00. Other (Specify) ………………………………      
Building Overall (Interior) 
Level of Importance 
0 1 2 3 4 
65. Size of public areas and lobbies      
66. Quality of furniture in public areas and lobbies      
67. Ease of way-finding within the building (Plan)      
68. 
Adequacy of signage in the building ( rooms #, way-
finding) 
     
69. 
Adequacy of vertical circulation in the building (elevators 
& staircases) 
     
70. Adequacy of horizontal circulation (corridors & lobbies)      
71. Overall satisfaction with adequacy of building spaces      
72. Availability of storage spaces in the building      
73. Building ceiling height      
74. Availability of drinking fountain      
00. Other (Specify) ………………………………      
00. Other (Specify) ………………………………      
Check-in/out and Waiting Areas 
Level of Importance 
0 1 2 3 4 
75. Adequacy of spaces designated for patient‘s registration      
76. Proximity of suppliers and printers to registration staff      
77. 
Availability of physical barriers for ensuring patient‘s 
privacy during registration 
     
78. 
Separation of registration and waiting area from main 
circulation hallway 
     
79. Adequacy of waiting area to accommodate patients      
80. Quality of furniture in waiting area      
00. Other (Specify) ………………………………      
00. Other (Specify) ………………………………      
Patient-Clinical Interactional Spaces 
Level of Importance 
0 1 2 3 4 
81. 
Appropriateness of exam table location to save the 
patients‘ privacy 




Adequacy of seating in exam room to accommodate 
patients and visitors 
     
83. 
The availability of curtains at windows of exam room to 
ensure the privacy 
     
84. Availability of visual indicators to show exam room status      
85. Quality of furniture in the exam room      
86. Availability of special exam rooms for infectious patients      
87. Adequacy for storage within the exam room      
00. Other (Specify) ………………………………      
00. Other (Specify) ………………………………      
Staff Spaces 
Level of Importance 
0 1 2 3 4 
88. Adequacy of break and changing rooms for staff      
89. Adequacy of storage for staff items and clothes      
90. Quality of furniture in staff spaces      
00. Other (Specify) ………………………………      
00. Other (Specify) ………………………………      
Laboratory 
Level of Importance 
0 1 2 3 4 
91. Adequacy of the laboratory space      
92. Adequacy of storage space in the laboratory      
93. Quality of circulation in the laboratory      
94. Quality of furniture in the laboratories      
95. Overall satisfaction with the laboratories      
00. Other (Specify) ………………………………      
00. Other (Specify) ………………………………      
Administrative Offices 
Level of Importance 
0 1 2 3 4 
96. Adequacy of the number offices in the building      
97. Size of individual office in the building      
98. Availability of formal Meeting Room      
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99. Quality of furniture in the offices      
100. Overall satisfaction with the office      
000. Other (Specify) ………………………………      
000. Other (Specify) ………………………………      
Toilets/W.Cs 
Level of Importance 
0 1 2 3 4 
101. Adequacy of the number of toilets in the building      
102. Availability of ADA toilet units in the building      
103. Quality of fixtures      
104. Overall satisfaction with the toilets      
000. Other (Specify) ………………………………      
000. Other (Specify) ………………………………      
C. Behavioural Performance Elements 
Privacy and Territoriality 
Level of Importance 
0 1 2 3 4 
105. Privacy within the different spaces in the building      
106. Privacy in conversations within the building      
107. 
Use of solid doors and walls to ensure the privacy (Audio 
and Visual barriers) 
     
108. 
Provision of protection techniques safeguard registration 
staff 
     
109. Separation of break room from the rest of the spaces      
110. Separated Circulation of staff from patients      
111. Density of Population within the check-in/waiting area      
112. Overall satisfaction with privacy and territoriality      
000. Other (Specify) ………………………………      
000. Other (Specify) ………………………………      
Appearance 
Level of Importance 
0 1 2 3 4 
Overall Appearance: 
113. Exterior Image of the building      
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114. Interior Design of the building      
Design and Quality of materials in: 
115. Entrance Lobby      
116. Registration Area/ Check-in      
117. Waiting Area      
118. Circulation Spaces      
119. Exam Room      
120. Laboratory      
121. Pharmacy      
122. Staff Spaces      
123. Offices      
124. Toilets/WCs      
Others: 
125. Sense of relaxation within the building      
126. Colours used in interiors      
127. Green areas (vegetation)      
128. Pleasant view in the waiting area      
129. Management treatment of patients      
130. Positive Distractions availability in waiting area      
131. Non-Institutional ambience      
000. Other (Specify) ………………………………      
000. Other (Specify) ………………………………      
 
Thank you. 
If you have additional comments regarding the design of the clinic (for example, how the 
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King Fahd University of Petroleum and Minerals 
College of Environmental Design 
Architectural Engineering Department 
 
SUBJECT: Questionnaire Survey for Thesis Research 
          Mr. MOHAMED HAMDI SALAHELDIN is a graduate student in the 
Architectural Engineering Department at King Fahd University of Petroleum and 
Minerals. He is currently in the data collection phase for his Master thesis titled 
“DEVELOPMENT OF A HOLISTIC FRAMEWORK FOR THE POST 
OCCUPANCY EVALUATION OF POLYCLINICS IN SAUDI ARABIA”. He needs 
your corporation through responding to a questionnaire survey. I hope you will extend the 
needed help to make his research successful. The data will be used solely for research 
purposes and respondents identities will not be shared with third parties. 
Your co-operation in this survey is highly appreciated. 
  Dr. Mohammad A. Hassanain 
Professor, 
Architectural Engineering Department 






          This questionnaire survey aims to gain insights on the quality and performance of 
your healthcare facility. This will help to determine the areas that need improvement and 
also aid in the future planning and design of healthcare facilities and ultimately, the well-
being of its occupants (staff and patients). Thus, your support and patience is vital to the 
success of this research. 
          The information collected will be kept strictly confidential by the research team, 
and the identities of individuals will not be revealed. The questionnaire should either be 
filled by the staff members who are working in the facility for 6 months at least or 
patients. 
          Please fill in the respondent‘s background information in part 1 as required and 
then proceed to the questionnaire in part 2, additional spaces are provided for any extra 





Part 1: Respondent’s Background Information 
1. Respondents Information (Optional) 
 
Name (Optional): …………………………………………………………………….. 
Gender:          Male                       Female  
Age: ……………..……………………………………………………………………. 
Nationality: …………………………………………………………………………... 
In case you have any queries please 
contact: 












Part 2: Questionnaire Survey 
 
Instructions: for each of the questions please tick with the sign (√) to indicate 
your level of satisfaction of the criteria mentioned. 
 
Extra spaces are also provided so you can add additional criteria that are not 
already mentioned and your respective level of satisfaction with. 
 





No. Satisfaction Rating 
1 Very Dissatisfied 
2 Dissatisfied 
3 Satisfied 
4 Very Satisfied 
N/A Not Applicable 
 
 
A. Technical Performance Elements 
Thermal Comfort 
Level of Satisfaction 
1 2 3 4 N/A 
01. Indoor temperature in winter      
02. Indoor temperature in summer      
03. Humidity level      
04. Air circulation      
05. Location/Accessibility of thermostat      
06. Overall satisfaction with thermal comfort      
00. Other (Specify) ………………………………      
00. Other (Specify) ………………………………      
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Indoor Air Quality 
Level of Satisfaction 
1 2 3 4 N/A 
07. Suitability of natural ventilation      
08. Suitability of mechanical ventilation      
09. Air freshness      
10. Overall satisfaction with indoor air quality      
00. Other (Specify) ………………………………      
00. Other (Specify) ………………………………      
Acoustical Comfort 
Level of Satisfaction 
1 2 3 4 N/A 
11. Noise from neighbouring rooms      
12. Noise from lighting fixtures      
13. Noise from the HVAC system      
14. Noise from the outside of the building      
15. Control over noise      
16. Overall satisfaction with the acoustical comfort      
00. Other (Specify) ………………………………      
00. Other (Specify) ………………………………      
Visual Comfort 
Level of Satisfaction 
1 2 3 4 N/A 
17. Adequacy of daylight (natural lighting)       
18. Control over day lighting penetration      
19. Illumination level (artificial lighting)       
20. Adequacy of lighting levels in the corridors and lobbies      
21. Control over the artificial lighting      
22. Glare from lights (Natural or Artificial)      
23. Adequacy/Availability of exterior lighting fixtures at night      
24. View to the outside      
25. Overall visual comfort in the facility during the day      
26. Overall visual quality in the facility at night      
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00. Other (Specify) ………………………………      
00. Other (Specify) ………………………………      
Safety and Security 
Level of Satisfaction 
1 2 3 4 N/A 
27. 
Awareness and quality of fire safety procedures in the 
facility 
     
28. Availability of emergency escape plan(s)      
29. 
Ease of escaping from the building in case of fire 
emergency 
     
30. Ease to recognize and reach the fire alarm system      
31. Protection of the building against illegal entry      
32. Anti-crime measures (Cameras)      
33. Overall satisfaction with safety and security      
00. Other (Specify) ………………………………      
00. Other (Specify) ………………………………      
Cleanliness and Maintenance 
Level of Satisfaction 
1 2 3 4 N/A 
Quality of cleanliness and maintenance of: 
34. Floors      
35. Walls      
36. Ceiling      
37. Lighting fixtures      
38. Plumbing fixtures      
39. Ventilation systems      
40. Toilets/Shower rooms      
41. Furniture      
42. Corridor and/or stairs      
43. Lifts/Elevators      
44. Pavement around the building      




46. Ease to contact the maintenance department      
47. 
Maintenance team response to necessary repairs and 
complaints 
     
48. Overall satisfaction with cleanliness and maintenance      
00. Other (Specify) ………………………………      
00. Other (Specify) ………………………………      
B. Functional Performance Elements 
Building Exterior 
Level of Satisfaction 
1 2 3 4 N/A 
49. Appropriateness of location within the neighbourhood/city      
50. Adequacy of parking area      
51. Walking distance from parking area to the nearest entrance      
52. Clearness and availability of exterior signage      
53. Visibility and clearness of entrances for all users      
54. Availability of disabled parking slots      
55. Availability of appropriate ramps for the wheelchair to use      
56. Appropriateness of entrance doors for the wheelchair entry      
57. The quality of landscape around the building      
58. Ease of navigation within the parking area      
59. The provision of designated parking spaces for staff      
60. Provision of separate entrance for staff      
61. 
The adequacy of lighting in the parking and around the 
building 
     
62. Protection of entrances from the weather conditions      
63. Availability of separate entrances for infectious patients      
64. 
Availability of shading elements to minimize solar gain 
and direct sunlight 
     
00. Other (Specify) ………………………………      
00. 













Building Overall (Interior) 
Level of Satisfaction 
1 2 3 4 N/A 
65. Size of public areas and lobbies      
66. Quality of furniture in public areas and lobbies      
67. Ease of way-finding within the building (Plan)      
68. 
Adequacy of signage in the building ( rooms #, way-
finding) 
     
69. 
Adequacy of vertical circulation in the building (elevators 
& staircases) 
     
70. Adequacy of horizontal circulation (corridors & lobbies)      
71. Overall satisfaction with adequacy of building spaces      
72. Availability of storage spaces in the building      
73. Building ceiling height      
74. Availability of drinking fountain      
00. Other (Specify) ………………………………      
00. Other (Specify) ………………………………      
Check-in/out and Waiting Areas 
Level of Satisfaction 
1 2 3 4 N/A 
75. Adequacy of spaces designated for patient‘s registration      
76. Proximity of suppliers and printers to registration staff      
77. 
Availability of physical barriers for ensuring patient‘s 
privacy during registration 
     
78. 
Separation of registration and waiting area from main 
circulation hallway 
     
79. Adequacy of waiting area to accommodate patients      
80. Quality of furniture in waiting area      
00. Other (Specify) ………………………………      
00. Other (Specify) ………………………………      
Patient-Clinical Interactional Spaces 
Level of Satisfaction 
1 2 3 4 N/A 
81. 
Appropriateness of exam table location to save the 
patients‘ privacy 
     
82. Adequacy of seating in exam room to accommodate      
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patients and visitors 
83. 
The availability of curtains at windows of exam room to 
ensure the privacy 
     
84. Availability of visual indicators to show exam room status      
85. Quality of furniture in the exam room      
86. Availability of special exam rooms for infectious patients      
87. Adequacy for storage within the exam room      
00. Other (Specify) ………………………………      
00. Other (Specify) ………………………………      
Staff Spaces 
Level of Satisfaction 
1 2 3 4 N/A 
88. Adequacy of break and changing rooms for staff      
89. Adequacy of storage for staff items and clothes      
90. Quality of furniture in staff spaces      
00. Other (Specify) ………………………………      
00. Other (Specify) ………………………………      
Laboratory 
Level of Satisfaction 
1 2 3 4 N/A 
91. Adequacy of the laboratory space      
92. Adequacy of storage space in the laboratory      
93. Quality of circulation in the laboratory      
94. Quality of furniture in the laboratories      
95. Overall satisfaction with the laboratories      
00. Other (Specify) ………………………………      
00. Other (Specify) ………………………………      
Administrative Offices 
Level of Satisfaction 
1 2 3 4 N/A 
96. Adequacy of the number offices in the building      
97. Size of individual office in the building      
98. Availability of formal Meeting Room      
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99. Quality of furniture in the offices      
100. Overall satisfaction with the office      
000. Other (Specify) ………………………………      
000. Other (Specify) ………………………………      
Toilets/W.Cs 
Level of Satisfaction 
1 2 3 4 N/A 
101. Adequacy of the number of toilets in the building      
102. Availability of ADA toilet units in the building      
103. Quality of fixtures      
104. Overall satisfaction with the toilets      
000. Other (Specify) ………………………………      
000. Other (Specify) ………………………………      
C. Behavioural Performance Elements 
Privacy and Territoriality 
Level of Satisfaction 
1 2 3 4 N/A 
105. Privacy within the different spaces in the building      
106. Privacy in conversations within the building      
107. 
Use of solid doors and walls to ensure the privacy (Audio 
and Visual barriers) 
     
108. 
Provision of protection techniques safeguard registration 
staff 
     
109. Separation of break room from the rest of the spaces      
110. Separated Circulation of staff from patients      
111. Density of Population within the check-in/waiting area      
112. Overall satisfaction with privacy and territoriality      
000. Other (Specify) ………………………………      
000. Other (Specify) ………………………………      
Appearance 
Level of Satisfaction 
1 2 3 4 N/A 
Overall Appearance: 
113. Exterior Image of the building      
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114. Interior Design of the building      
Design and Quality of materials in: 
115. Entrance Lobby      
116. Registration Area/ Check-in      
117. Waiting Area      
118. Circulation Spaces      
119. Exam Room      
120. Laboratory      
121. Pharmacy      
122. Staff Spaces      
123. Offices      
124. Toilets/WCs      
Others: 
125. Sense of relaxation within the building      
126. Colours used in interiors      
127. Green areas (vegetation)      
128. Pleasant view in the waiting area      
129. Management treatment of patients      
130. Positive Distractions availability in waiting area      
131. Non-Institutional ambience      
000. Other (Specify) ………………………………      
000. Other (Specify) ………………………………      
 
Thank you. 
If you have additional comments regarding the design of the clinic (for example, how the 
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King Fahd University of Petroleum and Minerals 
College of Environmental Design 
Architectural Engineering Department 
 
SUBJECT: Physical Measurements Form 
          It is an important role of the Post Occupancy Evaluation (POE) process to evaluate 
the impact of indoor environment and healthcare facilities design on staff and patient‘s 
experience, this form collects information about the indoor environment through physical 
measurements in healthcare facilities that are likely impacted by the design. 
At ______________________________________ (Clinic’s Name). 
A. Air temperature and humidity (Temperature: portable thermometer, with 
external element on wire, shielded from radiation, sensitive to 0.5C or 1F, and 3-
minute 90% response time [$50]. Humidity: electric psychrometer, or sling 
psychrometer, sensitive to 5% RH, [$100]. ASHRAE Performance Measurement 
Protocol) 
Air Temperature / Relative 
humidity 
9 am noon 3 pm 
Waiting Area (center) ____C / ____% ____C / ____% ____C / ____% 
Exam room (center, average of 3) ____C / ____% ____C / ____% ____C / ____% 
Staff Spaces (center, average) ____C / ____% ____C / ____% ____C / ____% 
Corridors (average of 3) ____C / ____% ____C / ____% ____C / ____% 
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B. Sound level (A-weighted equivalent sound level (Leq) measured at ear level 
[seated position] by a sound meter equivalent to an integrating sound level meter 
with an omnidirectional condenser microphone, meets Type 2 specifications 
[ANSI S1.4] and capable of digitally displaying the A-weighted equivalent sound 
level (Leq) to the nearest decibel. Manufacturer‘s stated noise floor of the meter 
should not exceed 25 dBA. A handheld Type 1 portable acoustic calibrator shall 
be used to calibrate the sound level meter. Minimum duration of each 
measurement shall be 30 seconds) 
 
Sound Level 9 am noon 3 pm 
Waiting Area (center) _____ dBA _____ dBA _____ dBA 
Exam room (center, average of 3) _____ dBA _____ dBA _____ dBA 
Staff Spaces (center, average) _____ dBA _____ dBA _____ dBA 




C. Artificial lighting level (Illuminance meter: rack mountable, bench top or 
portable [$100-250]) 
 
Sound Level 9 am noon 3 pm 
Waiting Area (desk level) ______ ftc, lux ______ ftc, lux ______ ftc, lux 
Exam room (exam table, averag) ______ ftc, lux ______ ftc, lux ______ ftc, lux 
Staff Spaces (desk) ______ ftc, lux ______ ftc, lux ______ ftc, lux 





D. Daylight level (Illuminance meter: rack mountable , bench top or portable, with 
doors closed lighting off, blinds open) 
 
- Date and time of measurement __________________. 
- Weather condition: Clear              Partly cloudy              Cloudy 
 
Sound Level 9 am noon 3 pm 
Waiting Area (desk level) ______ ftc, lux ______ ftc, lux ______ ftc, lux 
Exam room (exam table, average) ______ ftc, lux ______ ftc, lux ______ ftc, lux 
Staff Spaces (desk) ______ ftc, lux ______ ftc, lux ______ ftc, lux 
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King Fahd University of Petroleum and Minerals 
College of Environmental Design 
Architectural Engineering Department 
 
SUBJECT: Structured Interview for Building’s Occupants 
          Following is a set of questions which to be asked for building occupant‘s regarding 
the main issues within the building, in order to gather more qualitative feedback and 
problem identification with in-depth details 





Part 1: Respondent’s Background Information 
 
Name (Optional): …………………………………………………………………….. 
Gender:          Male                       Female  
Age: ……………..……………………………………………………………………. 
Nationality: …………………………………………………………………………... 




A. Interview Questions 
 
Q1 What do you feel regarding the THERMAL COMFORT within the building 
you are in? And why? 











Q2 What do you feel regarding the INDOOR AIR QUALITY within the building 
you are in? And why? 











Q3 What do you feel regarding the ACOUSTICAL COMFORT within the 
building you are in? And why? 











Q4 What do you feel regarding the VISUAL COMFORT within the building you 
are in? And why? 











Q5 What do you think regarding the SAFETY & SECURITY MEASURES within 
the building you are in? And why? 












Q6 How do you feel regarding the CLEANLINESS & MAINTENANCE within 
the building you are in? And why? 












Q7 What do you think regarding the LOCATION AND LAYOUT of the building 
you are in? And why? 












Q8 What do you think regarding the OVERALL INTERIOR within the building 
you are in? And why? 













Q9 What do you think regarding the CHECK-IN & WAITING AREA within the 
building you are in? And why? 












Q10 What do you think regarding the PATIENT/CLINICAL INTERACTIONAL 
SPAECS within the building you are in? And why? 












Q11 How do you feel regarding the PRIVACY & TERRITORIALITY within the 
building you are in? And why? 












Q12 How do you feel about the APPEARANCE of the building you are in? And 
why? 
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King Fahd University of Petroleum and Minerals 
College of Environmental Design 
Architectural Engineering Department 
 
SUBJECT: Open Ended Questionnaire Feedback 
          During Occupants data collection, some responded provided open ended feedback 
related to different performance indicators. These responses were Analysis in the 
research, the following is a combined list of all the comments received from the end 
users. 
 
Part 1: Technical Aspects 
- No separate control unit in some wards. (Abqaiq) 
- Controlling the temperature should be separate for each ward. (Abqaiq) 
- The building needs more windows and natural lighting. (Abqaiq) 
- The building lack in the safety procedures and emergency exits and signs. 
(Abqaiq) 
- High concentration contamination of air. (Abqaiq) 
 
- The central air-conditioning system is unfavorable, rather separate AC units will 
be much controllable and convenient. (Ras Tanura) 
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- High gas concentration within the building leads to non-fresh air due to its near 
location from the ARAMCO refinery. (Ras Tanura) 
- Inconvenient thermal temperature in summer and winter. (Ras Tanura) 
- The building needs continuous maintenance monitoring, along with the use of 
high quality materials, rather than the cheap and low quality ones. (Ras Tanura) 
- Walls between rooms don‘t have sound absorbing materials. (Ras Tanura) 
 
- Safety and security from insects and flies is poor. (Safwa) 
- There are frequently stealing incidents within the building. (Safwa) 
 
 
Part 2: Functional Aspects 
- There is a need for private relaxing staff spaces and break rooms. (Abqaiq) 
- The building corridors and lobbies have no sufficient way-finding signs. 
(Abqaiq) 
- The building has no cafeteria for staff members or visitors. (Abqaiq) 
- There is no praying area for women. (Abqaiq) 
 
- No special rooms for breast feeding. (Ras Tanura) 
- No special toilets are available for recent delivered mothers. (Ras Tanura)  
- Staff rooms for nurses are needed. (Ras Tanura) 
- No special parking area for nurses and staff members. (Ras Tanura) 
- No sufficient separated rooms for infectious patients. (Ras Tanura) 
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- Staff and break rooms are needed. (Ras Tanura) 
- The number of W.Cs is quite low. (Ras Tanura) 
- The overall building size is small in comparison to the function and spaces 
needed. (Ras Tanura) 
- A cafeteria is needed to provide some food or snacks for staff and visitors. (Ras 
Tanura) 
 
- No break rooms are available for nurses, and no well secured lockers for personal 
belongings are available as well. (Safwa) 
- No enough toilets are available within the building. (Safwa) 
- All needed activities are performed within the clinic including praying, eating and 
changing. (Safwa) 
- There is bad space utilization within the building since it has small size built area 
and too much unutilized green areas and parking. (Safwa) 
- There is a need for learning spaces, including scientific journals and books, 
computer labs and online library access to keep staff up to date. (Safwa) 
- Convenient waiting area shall be provided along with an appropriate W.Cs. 
(Safwa) 
- No cafeteria is available within the building to serve staff or patients. (Safwa) 
- A whole new building needs to be well designed and established in accordance to 
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